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Tested to 


the first lightweight . 


yp Pat. 839262 


stainless steel seamless 


flexible pipe assemblies 


with welded coupling 


AVICA EQUIPMENT LIMITED, MARK ROAD, HEMEL HEMPSTEAD, HERTS. Tel: Boxmoor 4711 Cables: Avica, Hemel Hempstead 


TA 4028 
Second class postage paid at New York, N.Y 
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New Boeing 727 jetliner to be powered by 3 
Pratt & Whitney Aircraft turbofan engines 


The engine is the JT8D Designed and manufactured by Pratt 
& Whitney Aircraft, it uses two features from their proven 
family of engines. The JT8D inherits the basic technology of 
the JT3 and JT4 turbojets with more than 15 million hours of 
reliability. And from the turbofan engines powering the long- 
range Boeing and Douglas jetliners, the JT8D inherits the ; 


design for its forward fan. The JT8D will power the new 727 
fleets ordered by Lufthansa, American Airlines, Eastern Air 
Lines and United Air Lines. Turning out 14,000 pounds of 
take-off thrust, with exceptionally low fuel consumption, the 
JT8D will help make it possible to operate from runways that 


used to be too short for modern jet travel. 


United Aircraft International 


East Hartford 8, Connecticut, U.S.A. 


7 


European Headquarters: 3/5 Warwick House Street, London S.W. 1, England 
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DAY-TO-DAY FLYING 


ALL OVER THE WORLD 
INCREASINGLY DEPENDS ON 


FILTER ELEMENTS 


Specified for the latest military 
and naval] aircraft, Parmatic 
Filters operate over a wide 
range of system pressures and 
environmental conditions. 
The filter element is fabricated 
from ‘Parmesh’, an extremely 
fine stainless steel cloth ensur- 
ing filtration of 10 microns 
absolute rating. 

It is suitable for use with all 
hydraulic fluids, including 
pTp.585, ““Skydrol’’, and DP.47. 


SEALS & MOULDINGS 


-almer seals and mouldings 
are designed to operate over a 
wide temperature range. Selec- 
tion of material best suited for 
the service involved—natural, 
synthetic and silicone rubbers, 
P.T.F.E., etc.—coupled with 
specialised design and manu- 
facturing facilities ensures 
heat-, pressure- and chemical- 
resistant products of proved 
suitability for all aircraft 
applications. 


METALLIC PIPES 


PALMAFLEX (convoluted stain- 
less steel) flexible metallic 
pipes are already proven on jet 
airline service throughout the 
world. 

CORROFLEX (corrugated stain- 
less steel) pipes withstand 
sustained severe airborne 
vibration that would cause 
failure in other rigid pipes. 
Palmer facilities include an 
exclusive orbital welding tech- 
nique in addition to the normal 
jointing methods. 


PALMER AERO PRODUCTS LTD 
(A Subsidiary of BTR Industries Ltd) 


Penfold Street, London N.W.8 


Telephone: PADdington 8822 


WHEELS & BRAKES 


Palmer wheels and brakes, 
widely specified for today's 
light aircraft, helicopters and 
gliders—and for the unconven- 
tional Hovercraft and Brittain 
Norman Cushioncraft—are the 
outcome of many years of 
research and practical develop- 
ment work. No less for the 
aircraft of tomorrow—for pro- 
totype and production—these 
Palmer facilities are available 
to the designer. 


FLEXIBLE PIPES 


SILVOFLEX 200 is specified by 
leading manufacturers in the 
aircraft industry and has log- 
ged millions of flying hours. 
FLUOROFLEX pipes are com- 
pletely inert to all aircraft 
fuels and lubricants, have 
indefinite shelf life and wide 
temperature and pressure 
ranges. They are fitted to many 
civil and military aircraft and 
are being specified for many 
prototypes. 


ELECTRICAL HARNESSES 


Palmer low-tension electrical 
harnesses are unique in design 
—ease of assembly and servic- 
ing being ensured by their 
sectional system of construc- 
tion. Already fitted to the 
Rolls-Royce Dart and Conway 
engines, these harnesses can 
be custom-built to meet the 
most stringent service condi- 
tions .. . the ability to resist 
attack by all known aircraft 
fluidsisparticularly important. 
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LEADERS IN FIRE CONTROL 


50,000 Fire Control Systems have been supplied 
to over 30 of the World's Air Forces. 


Delivery of Airpass | Radar Fire Control Systems 
began over 2 years ago—the first high power 
mono-pulse radar system in the World to enter 
squadron service, 


AND NOW 
AIRPASS II FOR THE 


DASSAULT ‘MIRAGE’ 


INTERCEPTION GROUND ATTACK 


@ RADAR SEARCH @ GROUND MAPPING 

@ AUTOMATIC TARGET @ CONTOUR MAPPING 
TRACKING 

@ COMPUTER CONTROLLED @ TERRAIN CLEARANCE 
APPROACH 


BLIND OR BLIND OR VISUAL 


VISUAL ATTACK ATTACK 


First into the Future 


1211 


DEAn 


SCOTLAND TELEPHONE 


EDINBURGH 5, 


FERRY ROAD, 


LTD., 


FERRANTI 
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ouch-down 


Aer Lingus Friendship. 


The comfort assured by Rumbold seating has been renowned for almost as 
long as aircraft have flown. Today, more leading operators than ever before 
are specifying Rumbold seating. For they know that here is a firm which has 
grown up with them, appreciates all their problems and needs and—most 
important of all— knows how to combine the economies of volume production 


with the importance of individual requirements. 


means maximum comfort 
with minimum weight 


L. A. RUMBOLD & CO. LTD. Kilburn, London, N.W.6. MAida Vale 7366 


A MEMBER OF THE SPURLING GROUP OF COMPANIES. 


be 


The discomfort of those first and last few feet between aircraft and tarmac 
have been eliminated by Spurling stairways. Passengers appreciate their even, 
shallow steps and their convenient and re-assuring halfway platform. Operators 
appreciate their ease of adjustment for all modern aircraft, the freedom from 
trouble that their mechanical construction provides, their complete stability in 


high winds and the fact that they require no scheduled maintenance. 


stairways by 


SPURLINGS LTD. The Hyde, London, N.W.9. COLindale 7171 
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Photographed at London Airport. 


SPURLINGS 


mean absolute confidence 
with minimum upkeep 
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Around the World 
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IN COMMUNICATIONS 


IN NAVIGATION 


IN ENGINE COMPONENTS 


IN AIRFRAME PARTS 


PROVIDES RELIABILITY 


Because Bendix always anticipates aviation’s next 
advance, almost every plane that flies relies in some way 
on Bendix creative engineering and reliability. 


Bendix* VHF Radio Transmitters and Receivers « Interphone Systems « Audio 
Control Panels « Passenger Address Systems « Amspeakers* e« Antennas « 
RF Power and VSWR Instruments 


Bendix Weather Radar e« Doppler Navigation Systems « Helicopter Radar e 
Dead-reckoning Navigation Systems e¢ Self-contained Integrated Navigation 
Systems for Military and Commercial Aircraft e« Automatic Radio Compass Sys- 
tems e Marker Beacon Receivers « VHF Omni-Range Equipment « VHF Ground 
Direction Finders « Glidescope Receivers « Microwave Equipment e Automatic 
Direction Finder Systems « Indicators « Automatic Pilot Systems « Central Alr 
Data Computers « Polar Path* Compass « Supersonic Flight Control Systems 


Bendix Direct Injection Fuel Systems « Fuel Metering Systems « Jet Engine 
Analyzers for Temperature and Vibration e Carburetors « Fuel-Flow Totalizing 
Systems « Engine Starting Equipment « Magnetos e Ignition Analyzers « Ignition 
Systems e Electrical Connectors *« Generators 


Bendix Hydraulic Actuating Equipment « Shock-absorbing Struts « Hydraulic 
Master Cylinders « Landing Gear—Wheels « Cerametalix* Brake Lining « 
Power Brake Valves « Rotor Type Brakes « De-lcer Systems « Anti-Skid Devices 
° Oxygen Systems “REGISTERED TRADEMARK 


205 E. 42ND ST., NEW YORK 17, N. Y., U.S.A. CABLE ADDRESS: ‘‘BENDIXINT, N. Y."’ 
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that we hold large stocks of aluminium and aluminium alloys 
in sheets, strips, bars, tubes, angles and extrusions of all kinds 
to DGI and ARB specifications, and commercial grades too. 


Everyone knows how helpful we are 
and what a prompt and reliable service we have 
to all parts of the country. 


For aluminium ring Bowes Park 8431 


W. Wilson & Sons (London) Ltd 


Wilson Alloys Ltd-Sheringham Metals Ltd 
114 Nightingale Road LondonN22 Telephone: Bowes Park 8431 (ten lines) 
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D. Cabin Address 


P:e-Amplifier UA € 


2 


YOU'LL FIND ULTRA 


COMMUNICATION CONTROL, INTERCOM & CABIN ADDRESS 
The versatility of Ultra Type UA60 Communication control and intercom equip- 


in the ment is clearly indicated by the variety of aircraft for which it has been specified, 
ses ranging from the Westland Scout helicopter, with seven services, to the Short 


Bros. and Harland Belfast transport aircraft with thirty-one. And it is equally 
WES i LAN D suitable for American and British radio installations. Audio diffusion amplifiers 
range from a 2-watt cockpit address type—with integral, but detachable, speaker 


SsScouU # * toa 60-watt unit developed for use in the Vickers VC10 passenger address system. 


* Announcement by courtesy of the Saunders Roe Division of Westland Aircraft Limitec 


Please send for brochure 
U ee RA ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON: WS: Telephone ACOrn 3434 


COMMUNICATIONS CONTROL AND INSTRUMENTATION - AUTOMATIC BUSINESS EQUIPMENT 


C. Junction Box UA 6053 — 1 off 
ff 7 
Uf 
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Experienced engineers at HML 

are always ready to get to grips with 
problems arising from the design 
requirements of modern hydraulic 
systems. You'll find HML Ministry 
approved units and components 

used and relied upon wherever high 
standards of performance are recognised. 


HML VARIABLE PRESSURE 
REDUCER VALVE 
The only pressure reducing valve on the 
market today that will maintain set reduced 
pressure under varying pressure and 
flow conditions. Pressure range 0-5000 p.s.i. 
Flow range 0-10 g.p.m. 


HML EQUIPMENT INCLUDES : 

Pulsometer Pump Test Unit, High-pressure 
Filters, Hydraulic Propeller Test Benches, 
Autostatic Hydraulic Power Pack, Universal 
Hydraulic Tyre Remover, Aircraft Pump and 
Hydraulic Motor Test Rig, 
Air Bleed Turbines for 
Starting and Pressure 
Testing, Valves, Brake Test 
Unit, Tensioning Test 
Unit, High-speed Gear 
Boxes, High-pressure 
Accumulators, Hydrostatic 
Rig (Single and Double 
Acting), Universal 
Hydraulic Test Rigs Mk. Il, 
Mk. Ill and Mk. IV 
(Diesel or Electric 
Powered). 


All types of special hydraulic test equipment 
built to users’ own requirements. The unit shown 
was supplied to a large aircraft company. 


MLS AIRCRAFT DIVISION 
, Head Office : 466-490 Edgware Road, London, W.2. 


HARPERS YARD, ST. JOHN’S ROAD, ISLEWORTH, MIDDLESEX. Tel: ISLEWORTH 3011 
DHB8124 


AA 
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safety in icing conditions 


with the T.K.S. FLUID DE-ICING SYSTEM 


The T.K.S. System is suitable for airliners, freighters, private planes and all civil 
and military types of aircraft. 


THE T.K.S. FLUID DE-ICING SYSTEM OFFERS 


Simplicity of design and operation Low fluid consumption 

Low cost with ease of installation Freedom from fire risk 

Low weight Safety for the aircraft structure if the System continues to 
Low power consumption (maximum 150 watts), which operate in dry air as no heating is involved 


permits the System to be used during take-off, or at any 
other time, without reducing engine performance 


We will gladly prepare a preliminary schedule of weight, fluid consumption 
and cost for YOUR aircraft, without any obligation on your part 


Please write for turther details to 


T.K.S. (AIRCRAFT DE-IGING) LTD., 


DRAYTON HOUSE, GORDON STREET, LONDON, W.C.1. Telephone: EUSton 4650 
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DESIGN 
PROTOTYPE 

& PRODUCTION 
WORK, 
CONTACT— 
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s 
An arsenal of engineerine machinery 
| 4 spot argon | 
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If you have the AIRCRAFT 
~_we have the FLOOR... 


THE AEROPLANE 
and ASTRONAUTICS 


\ 
MALLITE EGB FLOORS 
Service proved by 
over 20 airlines and operators. 
In operation all over the world. 
In service or going into service 


in 17 different types of aircraft. 


Proof against stiletto heels 
Comparatively low priced. 
Easy to install and maintain. 


The most-tested floor in service today. -_ 
Illustration shows Viscount 


The answer to a floor problem 
Replacement Floor 
in any aircraft. 


William Mallinson 
and I.td. 


AIRCRAFT DIVISION . THAMES ROAD - CRAYFORD - KENT 


Telephone: CRAYFORD 26244 Telegrams: CEMENTED, CRAYFORD 


Floors available for al! 
Aircraft types 


MANUFACTURERS OF PLYWOOD ARMOURPLY PANELS AND AIRCRAFT LAMINATES 


TILTMAN LANGLEY LIMITED / 


REDHILL AERODROME, SURREY. 
NUTFIELD RIDGE 2232 


Manufacturers of Aircraft Equipment 
A.|.D., 1.A., and A.R.B. approved. 


Thermal switches - Non-return valves - Control valves - Two-position actuators 


Modulating actuators - Temperature controls - Airframe and Engine accessories 


: 
Salle 
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Plessey 


| 


A new conception in high performance connectors 
with 6 outstanding features * 


Crimped connections 
55°c to + 155°c 
Bayonet Coupling 


6 to 55 contacts 
Pressure sealed 


KK KK K *K 


1kV. all contacts 


The new Plessey Aluminium Mark 6 is an entirely new conception in electrical connectors — offering 
a greater number of contacts than the ubiquitous Mark 4 plus other singular features introduced to 
meet the exacting requirements of this modern age. 

To the aircraft and missile designer, it offers a considerable saving in weight plus efficient operation 
and dependable service over an extremely extensive temperature range. To the designer of electronic 
equipment it offers a high standard of performance with valuable space-saving dimensions. 

To all users of electrical connectors, the Plessey Mark 6 Connector constitutes the latest example 
of forward thinking design and unsurpassable efficiency from a Company recognised throughout the 
world as one of the leading manufacturers of high quality, reliable electrical connectors. 


WIRING & CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED - CHENEY MANOR - SWINDON - WILTS - SWINDON 6251 


Overseas Sales Organisation: Plessey international Limited - iiford - Essex - ilferd 3049 
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For automatic accuracy — B KR YA N S 
Rate of Climb Tester 


Catalogue No. 1952 


Bambi Miniature Connector 
actual size 


Only Hellermann ‘Bambi’ Series Miniature Connectors have all 
these outstanding features 

1. Crimped connections that can be inspected after assembly 
2, Shell sizes that are interchangeable with American speci 
fication 26482 

3. 2 ranges4 amp and 6 amp for the same shell size 

4, Positive location of the pins and sockets within rigid plates 
5. Mismating prevented by positive location of polarising pin 
6. Moulded resins and synthetic rubber insulation common 
to both plugs and sockets 

7. Design allows for moulded inserts to be used in fixed or 


free shells 
8. Weight and space saving 


Hellermann ‘Bambi’ Pressure Glands 

Ancillary to the ‘Bambi’ Miniature Connectors enabling 
cables to be sealed into bulkheads or equipment for miniature 
work where an unbroken circuit is required. 

Shell sizes are the same as for the Bambi Miniature 
Connectors. 


Also available 
Hellermann HAN Type 2 series Crimped and Sealed Connectors 


Crimped connection with conductor and insulation crimped 
This twin contacting manometer is designed for testing —available up to 20 AWG. 

Rate of Climb Indicators automatically at any height Generally in accordance with American Military Specifica- 
between sea level and 100,000 feet, with facilities for | tion MIL-C-5015D, Ministry of Aviation Specification EL 1987 


setting to prevailing barometric pressure. and Hellermann Proprietary Specification CDD 4. 


For further details write to : For full details write to :— 


BRYANS AEROQUIPMENT Hellermann Limited 
LIMITED Gatwick Road Crawley Sussex 
Tel: Crawley 2000 


| 
| 
WILLOW LANE MITCHAM JUNCTION SURREY | 
Telephone: MiTcham 5134 (5 lines) | A member of the Bowthorpe Holdings Ltd, group of companies 
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MIDDLETON SHEET METAL 
COMPANY’S 


748 AIRLINER 


MIDDLETON SHEET METAL CO. LTD., SPRINGVALE WORKS, MIDDLETON 


TEL. MIDDLETON 2462/4 MANCHESTER TA LEYPED MIDDLETON LANCS 
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THE 


Western's service to the Industry ranges from 
the supply of aircraft accessory equipment 

to the manufacture of aircraft fuselages 

and air frame structures 

Whatever the problem — electrical or electronic, 
pneumatic or hydraulic, thermal or mechanical — 


WE STE RN Western's have the experience and 


the facilities to solve it 


WESTERN MANUFACTURING (READING) LTD 
THE AERODROME, READING, BERKSHIRE, ENGLAND TELEPHONE: SONNING 2351 TELEGRAMS: HAWK READING 


In the field of sub-contract manufacture, 
Western's are privileged to serve the 
most important aircraft companies 
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FEATURES: 


. Press button, 3-position back-rest, with adjustable 
forward brake. 
Recline, 22°, 30° and 38°. 


bi 


Stainless stee! cappings, with r ashtrays 
and provision for push-in, front meal tray. 


Tip-up seats for easy access. 


. Floor fixing points adjustable over wide range to 
cover all aircraft applications. 


5. Design allows close pitch installation with ample 
leg room. 
6. Luxury dimensions between armrests. Nominal 
: 19” seat, variable to requirements. 
Overall width: 444" 
Depth : 25° 
. Height: 45” 
WS Weight: Approx. 48 Ib. 
W 
SO 7. Double and triple versions available. 
SN 
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A NEW DEVELOPMENT BY 


LANGEFIELD 


SPECIALISTS IN 
AIRCRAFT SEATING 
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S 
NS This luxury tourist class X, , WN 
seat has applications for QQ 

all aircraft types. Uphol- 
N stery style adjustable for . 
tourist or first class CDE 
N ol requirement. D™D?0o Rear view shows retractable 
WSS CD’ meal tray which is recessed 


into lower back squab. Two 
net magazine pockets fitted. 


SANS 


SAAN 
MG 
~ 


SS 


MN 
SY SSS SS 
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This robust seat is constructed from argon-arc Upholstery features either foam rubber or plastic 
welded Magnesium Alloy and Aluminium Alloy foam Lancedown interiors with ultra-modern 
Sections, and is primarily designed to cover woven cloth or all-leather coverings to require- 


tourist class and semi-first class applications. ments. 


COMPONENTS LIMITED 


Telephone: LADbroke 2951 (4 lines) 


LANCEFIELD AIRCRAFT 


71-83 HERRIES STREET, LONDON, W.10 
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developments in flight equipment... 


195 


HOT AIR REDUCING VALVES 

The Hymatic range of reducing valves for the 
precise pressure control of engine 

tapped air is further extended by the PS6o series. 
Used for fuel transfer, fuel system and 
recuperator pressurisation, hydraulic reservoir 
pressurisation and ventilated suit systems, 

the PS60 may include an integral relief valve 

and control in relation to absolute, ambient or 
other variable datum pressure. The PS60 

with integral relief valve weighs 1.3 Ib., and 
without relief valve 0.8 Ib. It will accept air up to 
: 175 p.s.i. and 300°C., and very closely control 
the outlet pressure at any flow up to 2§ c.f.m. 
Hymatic, as leading engineers in the 


Aircraft equipment field, have been responsible 
for the design and precision 


manufacturing of many products including: 


High pressure compressors 
Cartridge operated valves 
Ground charging valves 
Automatic regulator valves b 
aes 

Anti-g valves 

High flow reducing valves 
High pressure reducing valves 


THE HYMATIC ENGINEERING COMPANY LIMITED - REDDITCH WORCESTERSHIRE 
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HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


WE HAVE OVERHAULED 


MORE THAN DIFFERENT 
TYPES OF AIRCRAFT 


WE OVERHAUL AIRCRAFT ENGINES AND 
ACCESSORIES FOR ]f@ DIFFERENT COUNTRIES 


WE SERVE MORE THAN ff DIFFERENT INTERNATIONAL 
AIRLINES IN HONG KONG 


WE ARE AT YOUR SERVICE 


HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


KAI TAK AIRPORT, HONG KONG 
Telegrams: AIRENG. Telephone: 82020! 


European Agents: KILLICK MARTIN & CO. LTD., 20 MARK LANE, LONDON, E.C.3. Telephone: MIN 3100. Telex: 28424 


it takes a lot to beat Teddington when It 

comes to mixing valves. And the same is true of 

ll the other aircraft controls they make—hot air valves, 

fuel valves, time switches, anticing control equipment, 

pressure regulators, and many more. Every British 

aircratt flying today depends upon Teddington in Type FMP/A/s047 


more ways than one. two-way, hot air mixing valve. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


MERTHYR TYDFIL - SOUTH WALES - TELEPHONE: MERTHYR TYDFIL 3261 
London Office: Colnbrook By-Pass - West Drayton + Middlesex + Telephone: Colnbrook 2202/3 
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Skyways of London 


Avro 


Acrounens 


Ordered by leading Airlines 


News about the Avro 748 travels fast. Carrying up to 48 passengers and their 
Leading airlines such as Skyways, baggage, it can operate from 

BKS Air Transport, Aden Airways, existing short airfields 

and Aerolineas Argentinas have Operating costs are surprisingly 
chosen this remarkable new aircraft. economical, and maintenance costs are 
The Avro 748 is ideally suited to the kept to an absolute minimum by easy, 
requirements of the short-haul operator. speedy accessibility and the use 

At low first cost it offers airlines of proven components. 

economy of operation, more flights, All good reasons why go-ahead airlines 
quick turnround, greater profit margins. are choosing the Avro 748. If you would 
Powered by two Rolls-Royce Dart turbo- like more facts—and there are plenty 
prop engines, this hard working aircraft | of them—about this truly remarkable 

is extremely adaptable and versatile. aircraft, write to: 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James’s, London, S.W.1. 
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Next Farnborough the Last ? 


By the end of this month the Council of the $.B.A.C. will have 
decided whether the Farnborough Show is to take place next year. 
The general feeling is that the answer will be “ yes”; indeed the 
president of the Society, the Hon. H. G. Nelson, has forecast that it 
will take place. This seems as it should be, for there will be a 
notable new generation of British aircraft on view. The next question 
that has to be settled with the aid of the replies to the questionnaire 
which has been sent out to members is the procedure to be carried 
out thereafter. 


First, there is the desirability of accepting the fact that the gestation 
period of big aircraft is nowadays so lengthy that progress is better 
measured in periods of two years than one. As this view has already 
been adopted across the Channel, the question then arises should the 
Farnborough Show be held alternately with the French International 
event. Again, the question arises, should the $.B.A.C. Show be inter- 
nationalized also? There are plenty of those who think not. 


On the other hand, equally there are plenty of people, much 
involved in the business, who think that any product using British 
equipment of more than a certain value should be eligible. This 
would let in British aircraft with foreign engines or foreign aircraft 
driven by British powerplants or aircraft such as the Fokker 
Friendship which makes use of a notable amount of British material. 


Of course there is always the compromise solution, dear to British 
hearts. How much the public wants its annual air show is shown 
by the attendance figures. A total of 350,000 has been quoted, of 

| which 180,000 went on the Saturday and Sunday. The programme 
this year marked a notable step towards what might be described as 
the Hendonizing of Farnborough. The Fighting Services badly need 
a show window to publicize their way of life to potential recruits and 
to the families of potential recruits. And 4 large open space is needed 
fo do this. 


Editor - - = + = THURSTAN JAMES Miracles are annually performed under cover at the Royal 
ee a OE ae Tournament, but so far not even helicopters have been actually flown 


C. under cover there. It is the near-supersonic flying which attracts the 

crowds to Farnborough. 
: Proprietors « +  ~TEMPLE PRESS LIMITED Could it be that what we shall see will be the classic Farnborough 
Chairman and Managing Director | Show alternating with the old-time Hendon Air Display? There is 


ROLAND E. DANGERFIELD 
no doubt that British aviation affairs have become used to the 


Farnborough rhythm 


Editorial, Advertisement and Publishing Offices 


It must not be forgotten that though there are fewer aircraft 
BOWLING GREEN LANE LONDON E.C.1 = _ 


construction firms in British aviation, there are more people employed 


Telephone : TERminus — ’ in it than at any time since the end of the War. This tremendous 
ce ge ; manufacturing effort is reflected in the demand for exhibitors stands 
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Matters of Moment 


More Work for the Industry 


N the course of last week's S.B.A.C. Display, several new 

orders for British aircraft were announced. The largest. and 
altogether the most important, was the purchase of five Vickers 
VC10s for use by R.A.F. Transport Command. These aircraft 
will be dimensionally the same as the basic civil VC10O ordered 
by B.O.A.C., B.U.A. and Ghana Airways, but they will be at 
the newly announced gross weight of 310,000 Ib. (and therefore 
the heaviest aircraft ever operated by the R.A.F.). They will 
be powered by 21,825 Ib.s.t. R.-R. Conway R.Co.42/3 engines, 
of the type specified for B.O.A.C.’s Super VC1Os, and will be 
equipped for passenger and troop carrying. 

The decision in principle to order VC10s was announced 
by the Minister of Aviation on Sept. 5, following “a review 
of the Royal Air Force's requirements for strategic transport 
aircraft.” The contract is now being negotiated and deliveries 
are expected in the early part of 1965. Fifty-seven VC10s have 
now been ordered. and the latest contract probably represents 
well over £12 million worth of airframes, engines and spares. 

Westland Aircraft were able to announce two helicopter 
orders, both of which have been carefully “ nursed” for some 
months past. The first, on Aug. 30, was for “a substantial 
number ” of Wessex HC.2s for use by the R.A.F. for transport, 
freight, ambulance and general duties. This is a variant of 
the R.N. Wessex HAS.1, with a de Havilland coupled Gnome 
turboshaft and without the submarine detection and attack 
gear. A prototype is to fly in the near future with coupled 
Gnome H.1000s; production aircraft will have the more power- 
ful H.1200s. With a gross weight of 13,500 Ib., the Wessex 2 
has a payload of 2.770 Ib. when carrying its full fuel capacity 
of 2,400 Ib.; the space-limited payload comprises 16 troops or 
eight stretchers 

The second Westland order was from the Royal Navy for 
(again) “a substantial number ™ of anti-submarine Wasps. The 
latter name has been adopted for the Naval version of the 
Saro P.531, used by the Army as the Scout. Powered by a 
Blackburn Nimbus turboshaft. the Wasp will be used off the 
flight decks of frigates to attack, with homing torpedoes, sub- 
marines located by the ships’ long-range Aspic. 

Special features will include a folding tail section and special 
deck-landing gear The seven Leander-class and seven Tribal- 
class frigates will each carry one Wasp. Subsidiary rdles 
include search and rescue, and training. 

An order for two Handley Page Herald 200s, said to be 
worth about £500,000 including spares, was placed on Sept. 7 
by Itavia, the Italian independent local operator. An option 
was taken on a third. Handley Page also announced during 
the week that the Maritime Central/Nordair order had been 
increased from two to three, making the present total of firm 
orders for the Herald 15. Work continues on a batch of 25, 
and further sales prospects are sufficiently good for the decision 
to have been taken to order materials for another 25. 

An inter-industry deal announced last week was the purchase 
of the first executive D.H.125 by Bristol Siddeley Engines, Ltd 
D.H. has placed a £1 million contract with Bristol Siddeley for 
60 Viper 20s for the first batch of D.H.125s 

Several new Comet sales were said to be imminent, among 
them the Middle East Airlines “optional” 4C which was 
participating daily in the flying display at Farnborough. On 
Sept. 8. de Havilland announced that King Ibn Saud of Saudi 
Arabia has chosen a Comet 4C for his personal use—surely 
the most expensive and probably the most luxurious privately 
owned aeroplane in the World. The sale to King Ibn Saud 
was made in the face of strong competition from Boeing, who 
last week announced that Saudi Arabian Airways has ordered 
two 720Bs 


Germany and Europe's Space Booster 

HE statement by Mr. Peter Thorneycroft, Minister of Avia- 

tion, at Farnborough on Sept. 6, that Germany is to build 
the third stage of the proposed European heavy satellite 
launcher, based on Blue Streak, suggests that “agreement in 
principle has now become agreement in fact. Thus, prime 
responsibility for the launching vehicle is now divided among 
three nations, Britain, France and West Germany, but no 
doubt other smaller countries will have key parts to play in 
developing components There is also the question of pay- 
loads 

There now seem to be no barriers to the establishment of 
the projected European Space Launcher Organisation, although 
a meeting to draft the necessary convention has yet to take 
place It would almost appear that the “ big three” have 
decided to go ahead together without overwhelming support 
from the other nations involved in the Strasbourg discussions 
last winter 
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PRESIDENTIAL APPROVAL.—The Hon. H. G. Nelson, 
president of the Society of British Aircraft Constructors, 
watches the flying at Farnborough with evident approval 


The door is, of course, still wide open. The Ministry 
Aviation informs us that all the countries represented at Stras 
bourg are being asked to communicate their views by the end 
of this month. 

One of the smaller nations which will definitely not be join- 
ing the European project is Norway. It was announced in 
Oslo on Sept. 5 that after a close examination of the technical, 
scientific and financial aspects, the Norwegian Government had 
decided that participation would not be practical at the present 
time. Norway, however, would be sending an observer to the 
conference. The decision is said to reflect a lack of suitable 
technical personne] and facilities as much as economic con- 
siderations 

Similar difficulties may apply to other countries, and some 
readjustment of the Strasbourg budgetry proposals will be 
inevitable. 


Nyet and Nichevo 

MASTERLY display of evasion and non-committal was the 

main outcome ot a Press conference last week at 
Farnborough with the visiting delegation of Russian aircraft 
designers. Headed by the burly and tough Mr. Leschenko. 
the three-man delegation fenced for nearly an hour with aviation 
pressmen from many countries, and succeeded in giving nothing 
away while expressing no concrete opinion on anything they 
were shown 

The doyen of the trio, veteran aircraft designer Sergei 
Ilyushin, remained as gnomelike and inscrutable as ever, show 
ing his only signs of animation in refuting queries whether his 
son had in fact preceded Gagarin into space. His injuries were 
received, said Ilyushin, in a car crash. 

Most sophisticated of the trio, bow-tied Oleg K. Antonov. 
who speaks both French and a little English, exhibited the 
sole signs of charm in delivering information to the interpreter 
for wrapping-up in the best Russian officialese and diluting 
down to meaningless platitudes. He did establish the fact that 
his twin-turboprop An-24 was not yet in service, although 
soon would be. and that he thought the Avro 748 the most 
interesting civil aircraft at Farnborough, despite the presence 
of the Handley Page Herald, which is similar in configuration 
to his own latest product. 

Antonov was also invited by the Soviet chairman to advise 
on a question on the development of the supersonic transport 
in Russia, but the answer came out in the standard form that 
the Soviet Union is interested in all modern technical develop 
ments, although the necessity for such an aircraft had been 
acknowledged. The Russians were very interested in their visit 
to Farnborough, thought some of the aircraft were very good 
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but said that they had many good aircraft in their own country 
Perhaps the only real fact to emerge concerned the designer 
of the supersonic single-jet Russian delta, designated the E-66 


n F.A.1. archives, which has established several World records 
for speed and altitude. Questioned as to the origin of this 
aircraft, the delegation put its collective head together and 
announced that it was the design of fighter king Mikoyan, 


which is what one would expect (see also p. 348) 
Although the Russians did not give out anything in the way 
of worthwhile information, they must have collected a good 


deal. They visited the Press tent and collected copies of the 
many copious technical hand-outs therein. Recorded as they 
emerged by television cameramen, one of the interpreters in 
the delegation tripped over a guy rope in his embarrassment, 


but this was perhaps the only setback during their visit 


It will be interesting to see if any of our aircraft industry 
leaders are invited to the next Tushino show 
> 
New Soviet Rocket Tests 
HE fact that Russia is to make a new series of rocket 


launchings into the Pacific Ocean between Sept. 13 and 


Oct. 15 has led to a good deal of speculation on the further 
Space expe iments which are now in store The official Tass 
statement merely indicated that the tests would concern 


‘ powerful and improved versions of multi-stage carrier rockets 
of space vehicles The impact area is approximately 1,000 
miles south-west of Hawali and within a similar distance of 
Christmas Island, the Pacific atoll where British nuclear testing 
has been carried out. The rockets will be launched without thei: 
final Tass also stated that Soviet ships equipped with 
special measuring devices will be stationed 
1 the area during the tests 

What this new round of testing heralds 
in terms of space-development can only 
be conjectured, but three basic problems 
e in view First is to investigate more 
fully the hazard represented by radiation 


stages 


n space—particularly the radiation belts 
girdling the Earth and the sporadic emis 
sions from the Sun at times of solar 
flares. This almost certainly will involve 


flights deeper into space with instruments, 
and possibly also recoverable capsules 
containing dogs or other animals 
around the Moon and back to Earth 

Second is the need to obtain more 
definitive scientific data of the lunar 
soft-landing 


sent 


environment itself, using 

probes And third, as a prelude to 
establishing manned space - stations 
iround the Earth, and for refuelling 
manned spacecraft en route for the 
Moon. the development of = orbital 
rendezvous techniques. With the latter. 
it may be possible to send manned 
vehicles to the Moon without the need 
to develop the massive 12 million Ib 


thrust boosters which America now envis 
iges in their Nova programme. If orbital 
rendezvous experiments are made in the 
near future, it will strongly support the 
view which has been gaining ground 
over the past twelve months that Russia 
will mount her main assault on the Moon 
with rocket vehicles which are refuelled 
in orbit 

Meanwhile, an indication of Soviet 
interest in manned space-laboratories 1s 
n the statement made by Major Gherman 
Titov in Leipzig on Sept, 4 to the effect 


that Russia would soon launch a space 
station for the benefit of international 
science. “ This will enable Russian and 
foreign scientists to carry out weather 
ybservation and other research he said 


DISPLAY ARRAY.—Aircraft set out for 
inspection on the Farnborough runway 
during the 22nd S.B.A.C. Display 
Despite a paucity of new types, this 
year’s Show—which is fully reported 
on pages 355 to 383—certainly con- 
tained much of interest among the 
products of the ancillary industry 
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Helicopters and the Army 
IXED company did not prevent Major-General G. P. I 
Weston, D.S.O., O.B.E., director of land/air warfare at 
the War Office, from being blunt with the U.K. helicopte: 


industry on the occasion of the annual dinner in London on 


Sept. 6 of the Helicopter Association of Gt. Britain—or Rotor- 
craft Section of the R.Ae.S. as the former pioneering body 
has become 


Stressing the importance of battlefield mobility, the general 


agreed the value in this connection of the contribution that 
VTOL aircraft could make. It was his view that in this field 
the helicopter would rule the roost for a number of years. 
His Service probably had the biggest demand for such 
machines but had no ambition for a private air force. Their 


men had to be soldiers first and airmen second. It was their 
hope that vrot machines could take the place of some of 
the Army's general transport vehicles. 

Speaking of buying new aircraft he referred to the purchase 
from overseas of the Alouette and paid generous tribute to its 
behaviour and its reliability, The U.K. industry must keep its 
eye on reliability, ease of maintenance and _ reasonable 
price. 

Wa. Cpr. R. A. C. Brie, vice-chairman, taking the place of 
the chairman, Professor J. A. J. Bennett, absent in the U.S., 
replied and then proposed the toast of “The Guests.” An 
American visitor, Dr. H. Guyrorp STever president of the 
Institute of Aerospace Sciences replied 

A break with tradition, announced by Wg. Cdr. Brie, was 
the postponement of the awards, normally made at the dinner, 
to the occasion of the R.Ae.S. Wilbur Wright Lecture (Sept. 12). 


22 
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MAKING PROGRESS.—Removing the first VC10 wing from its jig at Weybridge last month. It is now being assembled 
to the prototype fuselage. 


Towards a Civil Mach Two 


EWS of progress with Britain's supersonic airliner design 
was given at Farnborough last week by Dr. A. E. Russell. 
director and chief engineer of Bristol Aircraft and head of 
the British Aircraft Corporation team dealing with the project 
Their study, he said, would be finished and handed over to 
the Ministry of Aviation round about the end of the year. 
Already some preliminary proposals have been put forward 
in relation to the design 
No details have been generally released, however. but the 
indications are that the proposed craft will be in the Mach 2 
category cruising at 60-65,000 ft. with accommodation for 
130 passengers and be powered by conventional—albeit 
advanced turbojet engines. That it will be of the slim-delta 
tailless configuration seems certain—in view of the stated place 
ot the H.P.115 in the associated research programmes 
According to Dr. Russell. if Ministerial sanction were to be 
given to the building of such a craft soon, it could be flying in 
1966 and be operational by 1970. The intention to go ahead 


beyond the design stage has, of course. not yet been announced 

Dr. Russell is reported to have said that a Mach 3 airline: 
would never be worth while in civil aviation. Both Mach 2 
and Mach 3 designs had been studied: the faster aircraft would 
be more difficult and expensive to build and would present 
many other associated problems. The Mach 2 airliner. on the 
other hand, could be made in aluminium alloy. It would be 
a little more expensive than current 600-m.p.h. transports 
fares on the North Atlantic might be £5 a head more: but to 
travel at Mach 3 would cost £10 a head more, for an extra 
time saving of only about half an hour 

Earlier in the week, the president of the S.B.A.C. had said 
during his speech at the Society's annual dinner, that-the study 
had been made on a co-operative basis between the industry 
and Government establishments. This, he said, had been “ very 
detailed and very successful.” Arising from this a design 
study for a Mach 2 airliner had been put in hand. The president 
however, was careful not to make any disclosures about the 
likelihood—or otherwise—of the final “green light” being 
given to go ahead with its building 


Getting VTOL Operational 


O aspect of British aviation requires closer attention at this 
time than that connected with vertical take-off capability 
This country cannot claim the first vTou aircraft, either in the 
flat-rising or vertical fuselage categories. However, from the 
earliest days the great powerplant firm of Rolls-Royce has 
devoted much effort to the development of special power- 
plants to achieve vroLt capability and in this connection the 
name of Dr. A. A. Griffith will be long remembered. The 
historic Thrust Measuring Rig, vulgarly known as the “ Flying 
Bedstead,” first demonstrated its capabilities in August, 1954. 
It is unfortunate that a magazine so well informed as the 
Economist should get itself so mixed up as to say. as it did last 
week, that “ vertical take-off means heavy engines “—the truth 
is, of course, quite the reverse. Only the coming of the extremely 
lightweight powerplant has made vToL practicable. It was not 
until the coming of the turbine that powerplants gave a 
sufficiently high power-to-weight ratio for thrusts in excess of 
the aircraft weight in which they were installed to be available 
to the designer 

Following the pioneer work by Rolls-Royce we have wit- 
nessed the development of the alternative concept by Bristol 
Siddeley in which a single engine, provided with a high bypass 
ratio and tour swivelling outlets, can provide vertical lift or 
translational thrust at the wish of the pilot. 

For the past two years, the Rolls-Royce vToL engines have 
performed at successive $.B.A.C. Shows, demonstrating in the 
S.C.1 that a flat-rising delta aeroplane can perform like a 
helicopter or high-speed fighter at will. The Bristol Siddeley 
concept, with much less development behind it, has been 
installed in two advanced Hawker machines. obviously capable 
of much more sophisticated behaviour than the S.C.1, but with 
which the gap has yet to be closed between the slow speed 
regime with deflected thrust and the normal performance 
which begins above the 130 m.p.h. stalling speed 

Once more attention must be drawn to the remarkable 
situation which exists. VTot potentiality has been demon- 
strated, but the Services have no means of seeing how it works 
in the field. This is not because the Services do not want to 


try out such devices but because too many cooks are involved 
in the technical broth. 

Let us recall that at the beginning of the year (on March 23) 
we wrote that no one who takes an interest in such things 
can doubt that the coming of vToL capability must change 
the whole business of using military aircraft in the field. But 
so far no aircraft capable of immediate military application 
exists. One consequence of this is that operational units have 
no idea of what could be done with such aircraft. 

It is a matter of observation that the adoption of any revolu 
tionary idea takes a very long time. Human beings are by 
nature conservative and in general a defensive attitude is 
adopted against any new thing blown their way by the wind 
of change. Only as new things become available and can be 
proved in practice does their adoption begin to increase. 

One of the proven ways of getting a new idea accepted ts 
to make examples of it available for testing. We went on to 
say that it would not be reasonable to expect professional 
Service officers to lay down operational requirements for air- 
craft the characteristics of which are completely unfamiliar to 
them. Such problems as type of powerplant cannot be solved 
until operational experience has been obtained with such types 
as exist. Some means must be found to provide the Services 
with examples to try out. 

Let us again suggest that some way must be found of estab 
lishing a Vote in the Estimates which can be applied for the 
purchase of promising developments. Such promising develop 
ments would in due course be made available to Service estab 
lishments so that Service pilots could try them out for them 
selves. The world “evaluate ™ has not been used since it sug 
gests trying something out against an existing set of standards 
New ideas can be so revolutionary that existing standards can 
be useless 

If such a Vote did exist we should not now be faced with a 
situation where the potentialities of a practical vrot flat-rising 
aircraft are completely unknown to the pilots of the Royal Air 
Force, Navy and Army With only three vrot aeroplanes 
flying they cannot be expected to know. How much longer 
must the Services wait to get operational experience with 
existing designs? 
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Aeroflot in the inter- 
at the domestic posi- 
First, 


WO weeks ago I wrote principally of 
national field: this week we will look 


tion. Here, most factors favour a rapid expansion plenty 
of suitable aeroplanes are becoming available both in the long 
haul and in the short-haul categories: secondly, plenty of 


cheap fuel is available. enabling costs to be brought down 
sectors) to the level of rail transport; thirdly, 
1 satisfaction which the existing disposi 


(already on some 
rouble-paid travel is 


tions of Soviet economy can offer more easily as a token 
of a rising standard of living than it can consumer goods 

400 roubles’ worth of flying hasn't the same social nuance 
as has 400 roubles of “ self-property.” And with wife and 


husband working often hundreds of miles apart, social visits 
have a significance unknown in the West So demand and 
supply are both abundant in the domestic market 

Anticipating this, the current seven-year plan calls for 65 


by 1965 Probably the aerodromes themselves 


new airports 
will emerge, but I have grave misgivings about the buildings 
and supporting facilities The terminals at Vnukovo, Lenin 
grad, Sochi and Thilisy are already swamped. However, these 
have the excuse of some years of standing: the significant 
point is that the new international terminal at Sheremetyevo 
is looking inadequate within a year of its opening. Domodedero 
is due to open next year. but my guess is that, if it is to 
cater for domestic as well as for international traffic, it will 
be overtaken by events It seems that the characteristic of 
“too little and too ile is aS common to Soviet airport 
planners as it is elsewhere. However. lack of terminal build 
ings will not stop the rise in domestic traffic The folk will 
camp out if necessary: or the system of direct transport from 
town office to aircraft. already successful at Leningrad, will 
be greatly extended 

A more difficult problem will be the extension of air traffic 
control facilities At present this service depends to a very 


[his is fine when there are only 
becomes hopeless 


form of self-contained 


great extent on radar coverage 
three or four aircraft on the scope, 
to try to vector 30 or 40, and 
aid will be essential. At present the only en route navigational 
aids on board are the radio compass, fan markers and terrain 


but it 


some 


mapping radar Vor does not yet exist—though probably 
it will be available in a year or two. The pilots report that 
the radio compass (which has a dial about 7 in. in diameter) 


‘to half a degree“: they get over the problem of 


iS accurate 


thunderstorm interference by the combined use of airborne 
radar for cell avoidance and ground-radar vectors for track 
keeping. But clearly this will not see them through into a 
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period of real high-density traffic, and one can only hope 


that a new system, more suitable for airways flying and dense 
s, is in the offing 

Worth more than a note is the anti-collision radar, 
now common to all the larger aircraft types. This has a four- 
inch dial side by side with the weather radar (under the same 
hood), giving a sweep of 60° on each side of aircraft heading 


terminal are 


pass! 


and 30° up and down. If I understood my interpreter correctly 
it gives a warning at 30 naut. miles range and if, after a pause 
for pilot response, no change of heading is made while the 


bearing of the target remains constant, a turn is signalled to the 
auto-pilot. Sounds too good to be true! If the above is correct, 
it would be worth the U.S.S.R. putting a few hundred on the 
foreign market. Or perhaps an enterprising Western manufac- 
turer will take out a licence? I failed to bring home any 
literature on the device, but am still hopeful 

Somewhat more obscure is a 2-in. dialled radar scope showing 
a 4-in. § with two or three }-in. vertical blips at 
one end: these were stationary when I looked. A rather similar 
display, but with a T-shaped blip, was seen in one of the towers 
and explained as identification radar. But if the similar-looking 
airborne device had anything to do with this, why did it need a 
display at all? Perhaps one of our electronics friends can 
account for this 

And now a brief 


grass diamete! 


word about the crews. The standard crew 
for the Tu-104 and I-18, which at the moment account for the 
bulk of the domestic trunk routes, is two pilots, one navigator, 
one flight engineer and one radio operator (the latter using 
w/T Or R/T as appropriate); a third pilot is never carried except 
for training purposes. They stay as a team for perhaps one or 
two years: while on service. they sleep five in a room at (apart 
from this limitation of space) well-appointed rest houses situated 
near the airport and supervised by a doctor (75%, of doctors 
ire women in the U.S.S.R.); fly a maximum seven-hour day: 
earn (a captain of a Tu-104 on “ average ’-type route, at 60 
hours a month, with full safety bonus) 676 roubles per month, 
(From the shop windows, it looks as if a suit of clothes costs 
75-100 roubles.) Co-pilots on jets earn 70% of a captain's 
pay and 60 on pistons: for navigators these figures are 
respectively 75 and 60 

All airport managers, wing and squadron chiefs are pilots or 


ex-pilots. As one of them said to me: “ We consider that, in 
the jet age. the operational side should dominate; with sound 
and safe operations, the financial side calls for only average 
administrative ability.” Obviously he had been studying 
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Incidentally. all Soviet crews are convinced that Major 
Gagarin piloted his capsule to earth without damage. I give 
1 good deal of weight to information from this source.—c.c.J. 


American Tour 


C.F. 


TEAM of seven officers from the Central Fighter Estab- 


lishment. R.A.F. West Raynham, are to leave the United 
Kingdom on Sept. 17 for a four-week visit to U.S.A.F. bases 
in the United States. They will be led by Air Cdre. E. G. I 


Millington, Commandant of the C.F.E., who will be accom- 
panied by Wg. Cdr. D. W. B. Farrar, of H.Q.. Fighter Command 

Object of the visit is to discuss air defence matters, weapons 
development and tactical evaluations with the North American 
Defense Command. During their tour, which will take them 
o Edwards, Nellis, Eglin, Tyndall, and Wright Patterson Air 
Force Bases, members of the team will visit the Headquarters 
of the U.S.A.F. in Washington, Air Command, and 
iircraft and weapons manufacturers 


Tactical 


F.A.A. Basie Helicopter Training 


A I present completing their initial 75 hours’ flying experience 
on Provosts at R.A.F. Linton-on-Ouse, 24 Royal Navy and 


Royal Marine helicopter pilots for the second Commando 
carrier H M.S Albion ire to receive their basic helicopter 
training from British United Airways 


airline to provide flying instruction for 


As the first civil evel 
Fleet Air Arm pilots B.t \ will Operate six courses of tour 
pupils each over a period of 43 weeks at Redhill, using Hillers 
and Whirlwinds On completion of their course at Redhill 
the F.A.A. pilots will go on to R.N.A.S. Culdrose to receive 
tactical training before joining “ Albion,” now being converted 
for her new role 

The provision of this second Commando carrier in the fleet 
has meant a temporary increase in the number of helicopter 
pilots required by the F.A.A. It has, however, been considered 
uneconomical to expand existing Service helicopter training 
facilities for the short period involved At the present time 


approximately 60 helicopter pilots a year are trained at R.N.A‘S. 
Culdrose 

Under a recently introduced scheme to provide the Royal 
Marine Commandos with a proportion of their own aircrew, 
officers of the Corps are now specializing as helicopter pilots 
The first R.M. helicopter pilot, Lieut. R. Learoyd, joined 
H.M.S. “ Bulwark” as a member of No. 848 Squadron last 
month 


Low-price Procedure Trainer 


RELATIVELY new company—Electronic Control 
Engineering, Lid., of Burgess Hill, Sussex, which was 
formed only about 18 months ago—is about to ship the first 


of its production procedural flight simulators to Finland for 
use by that force. This—a single-seat version 
based on the Fouga Magister—is one of the ECE/60 series of 
ground trainers which have been designed to meet present-day 
synthetic training requirements at a very economical price. 

The basic trainer incorporates an analogue flight and radio- 
aids computer, and track and approach recorders, and provides 
automatic simulation of apr, vor and 11s facilities, It is 
suitable for ab initio training, instrument rating checks and 
and approach procedure training. The cockpit cf 
trainers is representative of a fast jet trainer 
riants can be fitted with instruments and 


country § air 


navigational 
this first series of 
aircraft, but other va 


controls to the customers choice and the computer can be 
calibrated to simulate the performance and characteristics of a 
wide variety of aircraft 

The trainer is compact and has only three main units—the 
cockpit or flight deck simulator with  electro-mechanical 
analogue computer, power unit and servo assemblies; the radio 
aids console, with 2S-in.-square map and track recorder; and 
the main control console for setting up the exercises and 
selecting problems and failures. These units are set in a semi- 
circle around the instructor, who has a continuous view, 
through a shielded glass panel. of the pilot’s instruments. 
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HOVERCRAFI FLIGHT.—First 
“ flight” of the Britten Norman Cushion- 
craft CC2 (G-ARSM) was made at Bem- 
bridge, L.o.W., on Aug. 31. Powered by 
a Rolls-Royce V-8 automobile engine, the 
CC2 has accommodation for 10 in an 
enclosed cabin 


MARCONI NEWS.—Already ordered 
for the Mirage IV, Marconi Doppler 
navigators of the AD2300 series have 
now been specified for the Dassault 
Mirage II]. A substantial order has been 
placed with Marconi by the French 
Government. Other news from the com- 
pany is that its Sixty Series VHF com- 
munications equipment AD160, on order 
both for B.O.A.C.’s VC10s and B.E.A.’s 
Iridents, has successfully completed 
tropical flight trials in a Hastings. 


CORONADO FUTURE.—A pro- 
gramme of wind-tunnel testing is being 
conducted by the Cornel] University to 
determine the cause of excessive drag on 
the Convair 990. Modifications to the 
outboard engine pylons made since the 
first flight have cured a flutter problem, 
but the aircraft is reported to be unable 
to meet guaranteed performance. 


MET. RADAR.—Decca Radar has 
announced the addition of three new 
weather radars to its existing series. Two 
of these, Types 42 and 43, operate in the 
3-cm. band Ihe third, Type 44. is 
10-cm. equipment. The Type 43 has been 
specially designed to provide a range 
height indicator display in addition to the 
usual 12-in. P.P.I. presentation 


RECORD MAKER.—The has 
confirmed as a World record for aero- 
planes the altitude of 34,714 m. (113,891.5 
ft.) reached by G. Mossolov of the 
U.S.S.R. on Apr. 28, 1961, in an aircraft 
known as the E-66A. This is described 


as an all-metal delta-wing monoplane 
with a 6,000 kg. (13,227 Ib.) thrust “ TDR 
engine and a 3,000 kg. 


marque R 37F”™ 
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WESSEX POWER.—A 
coupled D.H. Gnome H1000 
shaft turbine under test at 
Hatfield before its instal- 
lation in the prototype 
Wessex HC.2. This heli- 
copter will later be 
fitted with coupled H1200s 
(see page 344). 


(6,613 lb.) thrust ““GRD marque U 2 

engine. The latter is presumably a 
rocket unit, and the aircraft may there- 
fore be the Mikoyan delta type known 
as Fishbed (see our issue for Aug. 10) 


VULCAN BOOST.—The first Vulcan 
B.Mk.2 with four 20,000 Ib. Bristol 
Siddeley Olympus 301 engines is now 
being test flown from Woodford The 
conversion was made by Gloster Aircraft 
Co. Olympus 301s will be introduced 
on the production line in due course. 


CAPSULE RESCUE.— After orbiting 
the Earth for two days, the gold-plated 
re-entry capsule of Discoverer XXIX 
was commanded to return on Sept. 2. It 
descended into the sea north of Hawaii 
and was recovered. 


A.S.W. PROTOTYPE.—The Tyne-powered Breguet 1150 Atlantic maritime 
reconnaissance aircraft for NATO air forces after its recent roll-out at Toulouse- 
Colomiers. 


Commercial Aviation Affairs 


PROBLEM IN JORDAN. — On 
Aug. 30 all operations by Air Jordan 
were suspended by the Directorate of 
Civil Aviation on the grounds that its 
DC-6 had made an unauthorized flight 
from Cairo to Stanleyville, allegedly 
carrying an illegal cargo. A new airline 
known as Jordan Airways has been set 
up by Government decree, with a tem- 


BEAGLE SUCCESS.—According to 
Peter Masefield, the Beagle Group 
received “firm” inquiries for about £1 
million’s worth of aircraft during Farn- 


borough week. About a hundred aircraft 
were covered by potential sales, from the 
Beagle range of Airedale, Terrier, B.206 
M.117 and M.218. Some 50°, of the 
inquiries Were from overseas. The B.206 
executive twin had met with “a _ tre- 
mendous response.” 


S.E.VLC.A.-TEDDINGTON LINK.— 
Under an agreement with Ateliers 
S.E.M.C.A. of Toulouse, Teddington Air- 
craft Controls is now able to supply the 
range of air-conditioning and pressuriza- 
tion equipment produced by the French 
company to customers within the U.K 
and Commonwealth 


MERCURY DELAY.—Technical dith 
culties were still holding up the launching 
of the unmanned MA-4 Mercury capsule 
at Cape Canaveral at the time of writing 
The Atlas-boosted orbital mission, 
originally planned for the week ending 
Aug. 26, was re-scheduled for this week 


SPACE AGREEMENT.—The British 
Aircraft Corporation and Minneapolis 
Honeywell Regulator Company have 
announced that they are to form a joint 
organization to develop, manufacture and 
market inertial guidance systems for atr 
craft and missiles in Europe. To be 
known as Inertial Guidance—-Europe, 
the organization will have its head 
quarters in Paris. It will be staffed by) 
members of both companies 


porary licence to operate on four routes 
from Beirut. Commercial and technical 
operations are being assisted by Middle 
East Aijrlines, whose Viscounts are 
operating the total of 11 round trips a 
week. This new operating company 
apparently is distinct from Jordan 
National Airways, which was licensed on 
Ine. 21 


THE TRAFFIC SQUEEZE.— Because 
of poor load factors Lufthansa is con 
sidering re-routeing its present Munich- 


Cologne-New York service via Frankfurt 


instead of Cologne, which would then 
be a stop on the Hamburg-New York 


service Weak traffic-generating areas 
would thus be linked with the strong ones 


Hamburg and Frankfurt 
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BOEING BUY.—TIwo Boeing 720Bs 
have been ordered by Saudi Arabian Air- 
lines for use on its Middle East routes 
Delivery will be made before the end of 
this year, work on the aircraft having 
been started against Ethiopian Air Lines’ 
order The latter company does not now 
want delivery of its two 720Bs until later 

1962, when the new Addis Ababa air 
port will be ready 

DOPPLER APPROVAL.---After a six- 
week trial by T.W.A. using Doppler 
navigation system in 12 Boeing 707s on 
the transatlantic route, the F.A.A, has 
given the aid “approval in principle.” 
Final approval depends on “ satisfactory 
completion of a pilot training programme 
ind a refinement of procedures.” 


SABENA CARAVELLES.—In the six 
nonths since the Caravelle VI went into 
ervice with Sabena (on Feb. 18), the 
iirline has provided 1,786 Caravelle 
flights totalling 4.818 hr All eight 
( iravelles are now in service They have 
irried 87.171 passengers, e ich of whom 


travelled, on average, 785 miles 


FORTY-FOUR PROGRAMME.— 


( anadair. Ltd., is committed to building 
10 CL-44s (at the new gross weight of 
210.000 Ib.) in addition to the 12 
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ilready produced for the R.C.A.F. and 
the 17 ordered by Flying Tiger, Seaboard 
and Slick. Canadian Govt. has guaran 
teed to pay for five if they are not sold 
commercially, and two others are likely 
to be purchased by Slick to double their 
fleet. A re-order by Flying Tiger is also 
under consideration 


NEW ZEALAND AMPHIBIANS.— 
Tourist Air Travel, Auckland. have 
bought Amphibian Airways of Invercar 
gill and. with four Grumman Widgeons. 
are now the sole N.Z operators ol 
amphibians. Following a recent Ameri 
can visit to operators of American and 
Canadian amphibians, Fred Ladd. chief 
executive/pilot, says that T.A.T. will con 
vert from their present 200 h.p. Ranger 
engines to 240 h.p. Continental Ms 


AIRSAF SERVICE.—A _ twice-weekly 
service between Hurn and Dublin and 
Belfast is to be maintained throughout 
the winter by Air Safaris, Ltd. Other 
\irsaf scheduled services are being sus- 
pended until next spring, when, the com- 
pany says, new equipment will be 


available 


P.A.L. CHANGE.—The Philippine 
Government is to. sell its majority 
interest in Philippine Air Lines and thus 
withdraw its control over the company 


AIRCRAFT ORDER.—An 

impression of the VC10 

as it will appear in Trans- 

port Command markings 

As noted on page 344 five 

have been ordered for the 
R.A.F 
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P.L.A. PROFIT.—-Pakistan Inter- 
national Airlines continues to make 
effective economic progress. The net 
profit for its financial year ended Jne. 30, 
1961, was about £750,000 despite flight- 
crew and engineering training which have 
involved costs of more than £355,000 
during the past two years. In the first six 
months of 1961 a high average (89") of 
on-time departures was recorded 


JUBILEE MAIL.—On Saturday, 
Sept. 9 B.E.A. Whirlwind helicopter 
carned 42,000 envelopes and 7,000 post- 
cards from Hendon to Windsor Great 
Park in commemoration of the first 
British air mail service in 1911 over this 
route 4 golden jubilee dinner, with 
Viscount Samuel (who, as P.M.G., sanc- 
tioned the service in 1911) as principal 
guest, was held in the evening 


PILOT SHORTAGE.—Faced with an 
acute shortage of pilots, Aer Lingus 1s 
expected, in the near future, to set up its 
own training school—probably on_ the 
general lines of the College of Air Train- 
ing at Hamble 


FINED.-The maximum penalty of 
$1,000, imposed under the Federal Avia- 
tion Act, has been paid by a passenger 
who became intoxicated from his own 
ilcohol supply on a U.S. aircraft last 
March (see our issue for Aug. 31). 


ACCIDENT REPORT.—The C.A.B 
report of an investigation into the acci- 
dent to an American Airlines Electra at 
La Guardia a year ago says that the pilot 
‘failed to plan his approach and esti- 
mate the aircraft's height above the 
ground properly.” 


ETHIOPIAN ACCIDENT. Four 
passengers and a stewardess were killed 
when an Ethiopian Air Lines DC-3 
crashed on Sept. 5 shortly after take-off 
from Addis Ababa for Asmara on a 
charter flight Eleven other occupants 
survived the crash. 


COMMITTEE MEMBERS. Mr. W 
Martin-Hurst, a director of the Rover 
Co., Ltd., has been appointed to the 
Welsh Advisory Committee for Civil 
Aviation Iwo new members of the 
Northern Ireland Advisory Committee 

Air Marshal Sir George Beamish (in 
succession to the late Mr J W 
Haughton) and Councillo: S R 
Cochrane 


ELLIOTT DIRECTORATE. Mr 
David Ince, well known as a glider pilot, 
has been appointed to Elliott Automa- 
tion’s directorate of overseas operations 
as assistant director, aviation and military 
He has held the positions of divisional 
manager of the servo components and 


guided weapons divisions of Elliott 
Brothers since 1958 
DOWTY RETIREMENT. — Lt.-Gen 


Ss John Evetts is to retire from his 
directorship of Dowty Fuel Systems on 
Sept. 30. This is to allow him to devote 
his time to furthering the aims of the 
[Three Counties Industrial Education 
Association of which he is president and 
chairman of the council Sir John 
entered the industry in 1951 when he 
became managing director, and later 
chairman, of both Rotol and British 
Messier [These two companies became 
part of the Dowty group in 1958. Prior 


to this he spent five vears in Australia 
heading the bodies responsible for build 
ing and developing Woomera and the 
Research and Development Establish 
ment, Salisbury. 


ENGINE ORDER.—Signing of the £1m. 
Viper contract, also recorded on page 
344, by Sir Arnold Hail, managing 
director of Bristol Siddeley Engines, left, 
and Mr. H. G. Sturgeon, managing 
director of de Havilland Aircraft 


PLESSEY MANAGEMENT. The 
Plessey Co. announce that Brig. J. D 
Haigh has beceme general divisional 
manager of its wiring and connectors and 
capacitors and resistors division, also of 
Preformations, Ltd. Since February, 
1960, he has been manager of the latter 
division 


CAMBRIAN APPOINTMENT.—M: 
Frank Clark has been appointed personal 
assiStant to Wg. Cdr. L. B. Elwin, A.F.C... 
managing director of Cambrian Airways. 
For the past four years he has handled 
Cambrian’s public relations while on the 
staff of Alfred Bates and Sons, Ltd. 


COACHMAKERS’ COURT, — Four 
new officers were elected for the ensuing 
year at a meeting of the court of the 
Worshipful Company of Coachmakers 
and Coach Harness Makers, held on 
Sept. 1 They are: Col. G. A. Norris, 
Master: Mr. P. S. Croall, senior warden; 
Lt.-Col. R. T, Harris, renter warden; Mr 
P. N. Dickson, junior warden. 


ROBERT GROSS.—We regret to 
ecord the death of Mr. Robert Gross. 
board chairman and chief executive of 
the Lockheed Aircraft Corp. on Sept. 3 

Santa Monica at the age of 64. He 
purchased the company in 1932 for 
$40.000 
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Air Transport 


T.W.A. Buys the Caravelle 


RDERS for the Sud Aviation Caravelle rose to 142 last 
week with the announcement of the $100 million T.W.A 

contract for 20. T.W.A.’s decision to buy the Caravelle was 
taken in principle some time ago, but financing the deal has 
delayed the formal announcement (see our issue for Aug. 24) 
There is an option on 15 more. The T.W.A. Caravelles, for 
delivery between January and July 1963, will have slightly 
longer fuselages than the present series, and will be powered 
by 16,100 Ib.s.t. General Electric CJ-805-23C turbofan engines 

According to a recent note from Douglas Aircraft (U.S. 
sales and service agents for the Caravelle) this version is now 
known as the Caravelle XA; it previously had been known as 
the Caravelle VII. T.W.A. refers to this 68/85-seat version as 
La Nouvelle Caravelle. The CJ-805-23C engines are at present 
being flown in the Caravelle III (short fuselage) “* Santa Maria” 
which General Electric purchased last year. It first flew with 
the new engines on Dec. 29, 1960, and was demonstrated at 
the Paris Aero Show earlier this year 

r.W.A. is the fourth of the “ big five U.S. airlines to 
contract for short/medium haul jetliners. Three others 
American, Eastern and United—have all ordered Boeing 727s, 
although United also has put the Caravelle VIR into service 
this year to achieve a competitive advantage. Among other 
things, delivery dates were probably an important factor in 
T.W.A.’s choice of the Caravelle; it is unlikely that Boeing, 
de Havilland or the British Aircraft Corporation could have 
undertaken to supply as many as 20 727s, Tridents or One- 
Elevens by July, 1963. T.W.A.'s jet fleet. delivered or on order, 
now totals 93 

The sale of Caravelles to T.W.A. brings Sud almost to the 
end of its initial batch of 150 aircraft. Production of a 
further SO was recently authorized, with Government approval. 
If all existing options were to be taken up, sales would total 189. 

Latest data for the Caravelle XA from the makers include the 
following. with comparable figures for the Caravelle VIR in 
parentheses: overall length, 108 ft. 0 in. (105 ft. 0 in.): gross 
weight, 114.640 Ib. (111.200 Ib.): max. landing weight, 109.130 Ib 
(104.720 Ib.): max. zero fuel weight, 85.980 Ib. (81.570 Ib.): 
cruising speed. 429 knots at 32.800 ft. and 99,000 Ib. weight (440 
knots at 32.800 ft. and 92,500 Ib.): max. payload, 19.850 Ib 
(18.300 Ib.): range with max. payload, 1,460 naut. miles (1,420 naut. 
miles) with 7,500 Ib. (6,500 Ib.) reserves; take-off distance required. 
6.400 ft. (6.725 ft.) 


Heralds for Italy 


IRM orders for the Handley Page Herald rose to 15 last 
week with the purchase of two by the Italian independent 
scheduled operator Itavia. Signing the Heads of Agreement at 
Farnborough on Sept. 7, Dr. Guido Mancini, general manager 
of Itavia, said that the Herald 200 had been selected after 
extensive study and comparison with all other similar types 
available. It had been found to have a lower break-even load 
factor (as little as 37°) over the company’s routes than any 
other type considered. and its passenger appeal was good 

Itavia—Societa di Navigazione Aerea—is based at Rome and 
operates domestic services to Genoa, Pescara and Siena. The 
present fleet consists of two de Havilland Herons. Delivery 
of the Heralds is scheduled for January and February, 1963 
An option has been taken on a third aircraft, the total value 
of the contract, including spares, heing over £500,000. The 
sale of Heralds to Itavia was negotiated through Travelair, 
Lid.. the exclusive U.K. purchasing agents for the airline. 

Other Herald orders are from B.E.A. (three Series 100), 
Jersey Airlines (six Series 200), North-South Airlines (one Series 
200) and Maritime Central Airways (three Series 200 and an 
option on five) 


Focus on Luton 


ONE-DAY conference was held at Luton Airport last 
Friday, Sept. 8, with the purpose of drawing attention to 
this airport's facilities and to discuss its possible development. 
There were five speakers—in addition to Dr. Charles Hill, 
M.P. for Luton, who opened the conference—and the subjects 
included the airport itself, its present facilities and future 
development; scheduled passenger service and air freight 
prospects: charter operations; and the airport as an aid to 
exporters 
Opinion at the conference seemed to tend towards the view 
that Luton might best concentrate——at least for the present 
on the encouragement of charter and executive operations. One 
of the speakers, Mr. Peter W. Brooks, fleet planning manager 
of B.E.A., said that it was particularly important for Britain's 
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scheduled air network that the “nodal traffic points ~ should 
be carefully selected. 

Luton has a 5,§32-ft. runway which could, if necessary, be 
extended to 6.700-plus ft. and is equipped with modern night 
lighting, including visual glide-path indicators, D/F and radar 


Falcon Fined 
APT. M. KOZUBSKI and Falcon Airways were fined a 
total of £300 last week for infringements of regulations 
during Atlantic operations between British Guiana and Gatwick 
with a Constellation last March (see last week's issue, p. 298) 
The planned route to the U.K. from Gander, Newfoundland, 
via Greenland and Iceland, was changed to a more direct one 
on which (because the aircraft would be more than 90 minutes’ 
flying time from land) a full complement of dinghies for the 
68 passengers was required. Although LORAN long-range fixing 
equipment had been fitted, its performance was “ unsatis- 


factory.” 
B.O.A.C. Central 


OV. 13 is the date fixed for the start of B-O.A.C. passenge! 
operations from the partially completed long-haul terminal! 
(No. 3 Passenger Building) in Heathrow’s central area. 

All B.O.A.C. departures will be handled there. but, for the 
time being. arrivals will be handled through the international 
section of the short-haul terminal (No. 1 Passenger Building) 
Initially only the management and passenger section of 
B.O.A.C.’s London Station will be transferred to the new 
building, where office accommodation will be very limited until 
its completion next vear. 


DC-8 Development 


HE Douglas DC-8 which recently achieved a true air speed 

of just above Mach | (see our Aug. 31 issue) had been 
modified to have the new “4°, wing” and is one of the four 
ordered by Canadian Pacific Airlines. Supersonic speed was 
reached in a shallow dive at 40,350 ft. during flight testing 
of the new wing. the chord of which had been extended by 
4 by a root-to-tip extension of the leading edge (see ou! 
issues for Nov. 4 and Nov. 25. 1960) 

All C.P.A. DC-8s are powered by 17.500 Ib. Rolls-Royce 
Conway R.Co.12 engines. Commenting on the supersonic 
flight. Mr. Grant McConachie, president of C.P.A.. said that 
this DC-8 has the most advanced wing available and that 
“results have greatly exceeded our expectations.” C.P.A. will 
offer the fastest and the only non-stop jet service between 
North America and the Orient when DC-8 service is inaugurated 
between Vancouver. Tokyo and Hong Kong in November 
Following delivery of the first modified DC-8 in November, 
C.P.A. will have its other three DC-8&s modified. 


The Shannon Accident 


A! about 03.53 hrs. on Sept. 10 a DC-6B of President 
Airlines, a U.S. non-scheduled operator, crashed just after 
take-off from Shannon Airport. The 77 passengers and six 
crew lost their lives 

The aircraft was on a charter flight from Dusseldorf to 
Chicago carrying a party which was to have spent three weeks 
in America studying agricultural methods. It had apparently 
taken off normally from runway 24 and crashed almost 
immediately afterwards into the Shannon River. 


\ir-freight Faets of Life 

VERAGE rates for air cargo will need to come down to 

10 cents/ton-mile before the business is able to make 
‘significant inroads” in relation to surface transport New 
turboprop equipment should make possible rates in the 13-15 
cent levels while allowing for a reasonable profit Furthe 
reductions will be possible only by the technical simplificatior 
of aircraft and by a very close scrutiny of indirect costs. 

These were points made during a recent talk by Mr. K. H 
Larsson, of Canadair, to the Transportation Research Forum in 
New York 

So far as U.S. domestic surface and air traffic is concerned 
the average yields in 1960 ranged between 65 cents/ton-mile 
for first-class air passengers and 1.5 cents for long-distance 
freight rail transport. with trunk fill-up and all-cargo rates 
iveraging 22 cents/ton-mile and inter-city road transport 
iveraging 6.7 cents/ton-mile. Freight revenue of the U.S 
domestic trunk carriers averaged only 3.9°, of the airlines’ total 

(Continued on page 351) 
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Napier Gazelle -for helicopters 


Ef The Gazelle free turbine engine 
' (1,260-2,000 s.h.p.). The ease with which 
it meets emergency demands has earned it 


a tremendous international reputation. 


Napier Eland—for short-haul operation 


The Eland propeller-turbine is 
designed for new airliners and for 
conversion of piston-engined aircraft. 
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SKYWAYS STYLE.—This first production Avro 748 will be used later this month by Skyways for a programme of route proving 


trials, with full certification expected to follow in October 


First airline deliveries will be to Aerolineas Argentinas, with 


Skyways and B.K.S. receiving their aircraft in time for operation next spring. 


Air Transport ... . 


(Continued from page 350) 


evenue. and freight revenue ton-miles averaged only 9.7 of 
the total ton-miles in 1960 
Although the indirect costs in passenger operations have been 


generally assumed to be about 100 of direct costs, this ratio 
should be reduced for all-cargo carriers to 60-70 by the 
elimination of services necessary for the passenger side of the 
operation Even with the lower direct operating costs of 


larger aircraft. increases in traffic volume will (assuming the 
same total annual indirect costs) cause the ratio to drop still 
further 


The promise of further improvements in air-cargo economy 
is related, in Mr. Larsson’s view, to “the fact that cargo 
aircraft and air carriers have inherited too much complication 
and sophistication from the passenger services and are still 
suddled with costs not necessary in pure cargo operation 

‘A lot of soul searching.” Mr. Larsson continued, “ts 


required by our engineers to rid the future cargo aeroplane of 
inything that increases costs without contributing efficiency or 
suitability as a freight vehicle. | suggest that the present trend 
in systems design and aerodynamic gadgetry (flaps both in 
leading and trailing edges of the wing, spoilers, etc.) has gone 
too far and calls for simplification of the cargo aeroplane. | 
would even go so far as to suggest that a review of our present 
certification standard, for the purpose of introducing a special 


category for cargo aircraft, Is desired.” 


RUSSIAN FEEDER.—In the same size bracket as the Avro 
748, the Antonov An-24 is expected in service with Aeroflot 
next year. Its salient features are seen in this model. 


Canadair is involved in a comprehensive research programme 
designed to assist the industry in developing the air-cargo market 
and to help itself in assessing the market’s aircraft needs. 
With the help of computers, the quantitative part of the research 
work has been completed. In this, total trade statistics 
have been tabulated in terms of commodity movements; air 
movements have been compared with surface movements; and 
tariffs have been analysed in relation to total distribution costs. 

The qualitative programme, now being done by a research 
organization in co-operation with some 10 other aviation 
companies, involves the identification of the air cargo potential 
at various rates and the forecasting of possible growth during 
the next decade 

‘ 
Air Ceylon’s Future 

“Wypevinn > ATION of Air Ceylon’s international services in 

association with some other airline has not been ruled 
out, following K.L.M.’s announcement (see our issue for Aug 
31) that it will suspend the present arrangement with Ceylon 
on Oct. 31 The decision, writes a correspondent in Ceylon, 
has been attributed to K.L.M.’s introduction, from that date, 
of DC-8s on its Eastern and Far Eastern services. Neither of 
Ceylon’s principal airports is large enough for the DC-8 but 
K.L.M. presumably would have continued its Electra service 
if Ceylon had been willing to share in the losses. 

Mr. P. B. G. Kalugalla, the transport minister, was to have 
discussions in India earlier this month to explore the possibility 
of an agreement with Air India International. The Ceylon 
Government is reported to have decided not to subsidize Air 
Ceylon operations, however, and the Cabinet sub-committee 
concerned with the airline’s future has asked the management 
to submit detailed plans for the development of its domestic 
and regional services 


Phe Uneconsidered Passenger 
An anti-monopolistic letter in The Times of Aug. 29 provided 
a 


dismal picture of the effects of the over-high average 
load factor on B.E.A.’s domestic trunk routes. The writer's 
London company has offices in Manchester and Glasgow. 

“On a recent Thursday,” he said, “* our travel agent tried to 
reserve one seat on a plane to Manchester for the following 
Monday; the first firm date that could be given was the 
following Thursday and even on that date the return journey 
had to be made by train as there was no plane reservation 
possible until the evening of that day. 

A trip to Glasgow has required two, three, or even more 
days’ planning ahead. and it becomes virtually impossible to 
arrange a meeting in Glasgow and return to London the same 
day We have even resorted to travelling to Edinburgh and 
thence by train to Glasgow.” 

The writer also complained about the difficulty of reaching 
the Corporation's busy reservations department by telephone 
considering a delay of only half an hour as “lucky” and 
mentioning a recent occasion when his travel agent had been 
‘unable to get a reply until the following day, having first had 
the ‘engaged~ signal at 3 o'clock on the previous afternoon.” 
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Automation 


Operational and evalua- 
tion tests aboard the 
U.S.S. “Hazelwood” 


have recently been made 
with the American Gyro- = 
dyne DSN-1 remote 


control helicopter equip- 
ped as a weapon carrier. 
Above, the craft over its 
landing platform at sea; 
right, details of the twin- 


rotor hub. 
MAST ASSEMBLY, ROTOR 
i CONTROLS & BLADES 

Above, the electronics assembly of ** black boxes "’ for 

the DSN-1 remote control equipment; it is mounted 

just forward of the 72-b.h.p. Porsche engine. 

Below, a close-up of the Gyrodyne drone helicopter Below, another shot of 
showing its underslung air-to-surface weapon—a the Gyrodyne DSN-1 
homing torpedo, with which it constitutes the DASH airborne without a pilot; 
(Destroyer Anti-Submarine Helicopter) weapons nine of these craft have 


system. been built for evaluation. 
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The 
coming 


Terrier 


Airedale 


M.117 The BEAGLE-Miles-Wallis 

autogyro— incorporating many 
2 The BEAGLE Mark Eleven—Primarily ™ 
3 a military A.O.P. but has many other uses. 


The BEAGLE Terrier—training/touring aeroplane 
seating two or three people. 
The BEAGLE Airedale—a single engine, four 


seat, light executive or clubaircraft. 
The BEAGLE M.117—a single engine, 
two seat version of the M.218. 
The BEAGLE M.218—a twin-engine, 
four seat aircraft. 
The BEAGLE B.206—-a four/seven seat 
luxury aircraft with twin engines. 


M.218 


BRITISH EXECUTIVE AND GENERAL AVIATION LIMITED 
Sceptre House, Regent Street, London, W.1. Regent 3101-5 
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BLOODHOUND ... 


CHOSEN BY SWEDEN & SWITZERLAND 


BRISTOL AIRCRAFT LTD FILTON HOUSE BRISTOL A Company of 


BRITISH AIRCRAFT 


ONE HUNDRED PALL MALL LONDON SW1 


j 
BRISTOL/FERRANTI MARK2 
al 
4 
: 


ENTIRELY TECHNICAL MERIT 


In open competition with the best weapon 
systems available in the West, and strictly on 
technical and operational merit, the Bristol 
Ferranti Bloodhound Mark 2 has been chosen 
by Sweden and Switzerland. This powerful, 
accurate and air-transportable weapon system 
has also been ordered by the Royal Air Force 


as the basis of Britain's anti-aircraft defence. 


Bloodhound Mark 2 is a second-generation 
missile system and is the logical development 
from Bloodhound Mark I. 


Bloodhound Mark 2 has: 
@ Long range 
@ High and low altitude coverage 


@ Extended performance in all aspects of 


anti-aircraft defence 


@ Latest anti-jamming techniques and 
C.W. Radars 


Bloodhound system management by 
Bristol Aircraft Ltd. Radars and 
electronics by A.E.|I. Ltd and Ferranti Ltd 


BRISTOL/FERRANTI 


BLOODHOUND 


MARK 2 


CORPORATION 
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D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentisadesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

if you can't meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so...meetus. 


the vibration specialists 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) : Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 
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Peak thrust 


8/600A Mk.11 
Peak 
thrust 
300Ib. 


VG109 Mk.111 
Peak thrust 18,000Ib. 


_ tors there is a corresponding range 
_ of oscillators and power ampl 
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in Lurope 


KENNETH GATLAND outlines the scope of the 
new West European industrial association 


of Eurospace 
inaugurated formally in Paris next week. 


ITH the prospect of Western Europe joining Russia and 

the United States in the construction and launching of 
space-vehicles is natural that increasing attention should now 
be paid both by government and non-government agencies to 
the many technical, administrative and economic questions 
which participation in this new field involves. On the industrial 
side, a lead has been given by Hawker Siddeley in this country 
nd the Société pour VEtude et la Realisation d’Engins 
Ballistiques (S.E.R.E.B.) in France, who earlier this vear pub 
lished the results of joint investigation into certain limited 
ireas of space technology under the ttle of Industry and 
Space This study, which was issued on a purely private 


» connection with the discussions which have been 


taking place at governmental and scientific levels 

Although possible forms of co-operation between the two 
concerns were cxamined in some detail, it was recognized from 
the beginning that such an alliance could represent only the 


European industrial 
mind that Hawker 


rst phase in the evolution of a working 
with 


partnership. It was this view in 


One of the leading 
architects of Eurospace, 
Mr. M. N. Golovine, 
M.B.E., speaking at a 
meeting of the European 
Symposium on Space 
Technology in London 
He is managing director 
of Hawker Siddeley’s 
A.T.S. Company 


i 
Siddeley and S.E.R.E.B. opened discussions with the representa 
tives of other interested European companies in Paris on 
May 29, when the first steps were taken to establish a European 
Space Study Group under the heading of “ Eurospace.” 
Companies represented at this inaugural meeting were: Air 


Liquide; Boelkow-Entwicklungen: Bombrini-Parodi-Delfino; 


British Aircraft Corporation: British Space Development 
Company; Bristol Siddeley Engines; C.F.T.H.; C.S.F.; Daimler- 
Benz: Dornier-Werkez Fiat; Finmeccanica; Fokker; Heinkel 
G.m.b.H.; Hawker Siddeley Aviation: Hispano-Suiza; Junkers 
Flugzeug und Motorenwerke; MAN-Turbomotoren: Matra; 
M.B.L.E Messerschmitt; Nord-Aviation; SAAB; S.E.P.R.; 
Siemens-Halske; Sud-Aviation; Telefunken: Ugine; Weser- 
Flugzeugbau. and the German Association of Aircraft 


Manufacturers 

A provisional Organizing Committee was formed at this meet 
ing under the chairmanship of M. Jean Delorme (president of 
Air Liquide). M. Delorme represents interests which normally 
would be outside the aircraft field and his company provides a 


which is expected to be 


good example of the widening interests which are being drawn 
together within the concept of the new association. 
M. Vinsonneau of S.E.R.E.B. was appointed Secretary General. 
There are 13 ordinary members 

When the General Assembly meets again in Paris on Sept. 21, 
this Organizing Committee will be superseded by a Council. 


Aims and Objectives 

The intention is to establish Eurospace as a non-profit-making 
association of West European industrial companies and, 
because of the wider ramifications of aerospace work, the scope 
of the organization will be much broader than that involved in 
the aircraft and allied industries 

Eurospace has three aims: First, to establish close technical 
ind liaison between members; second, to provide a 
central technical information service; and third, to provide a 
forum fo! ind the preparation of programmes and 
reports, etc., covering all aspects of aerospace co-operation. 

It is important to emphasize that Eurospace is not intended 
to be a commercial binding the various companies 
together as a cartel. It may, however, work in conjunction 
with professional organizations without merging with them, 
preserving its and organizational structure. For 
established with the Association 
des Constructeurs de Matériel Aérospatial. 
Close contact would maintained with such bodies as 
the International Astronautical Federation, the Academy of 
Astronautics, and the various national astronautical societies. 

Moreover, although the objects of the association will be to 
serve the interests of the West European industrial community, 
i special class of membership will allow participation by com- 
panies in the United States and elsewhere 

It is also necessary to stress that Eurospace will not be 
competitive to ESRO (European Space Research Organization) 
other organizat working on a government-to- 
government By definition, government establishments 
will not be eligible for membership, but the association will be 


scientific 


discussion 


issociation 


autonomy 
has been 


instance, liaison 
Internationale 


also De 


Or any ons 


basis 


free to make recommendations on behalf of its members as 
opportunities arise 

One of the association’s primary functions, for example, will 
be to provide for the formation of special study groups on an 
ad hoc basis (e.g., for the evaluation of projects of mutual 
interests, budgets, etc.). At a meeting of the Organizing 
Committee in Paris in July, four Working Groups were estab- 
lished; these were instructed to prepare synoptic reports under 
four broad headings for consideration at this month’s meeting 
of the Eu ospace Gene il Assembly. 

The four subjects under consideration are: (1) Industrial 
property and _ patent (Rapporteur: Lamberton of 
Brevatom); (2) Collection, collation and dissemination of 
information to members (Rapporteur: M Janssens of 
S.E.R.E.B.); (3) Advanced projects to follow the ESLO pro- 


gramme (Rapporteur: Prof. Ruden of Heinkel); and (4) 
European budgets and overall programmes (Rapporteur: Mr. 
M. N. Golovine of the A.T.S. Company, Hawker Siddeley 


Aviation) 

It is proposed to have several grades of membership. For 
instance, Full Members will comprise industrial companies in 
Western Europe interested in aerospace work; they will have 
full voting rights. The class of Associate Member will cater 
for non-European participation (e.g., aerospace concerns in the 
United States), but without full voting rights. Provision is 
also expected to be made for Corporate Members, bringing in 
such org AICMA, and Honorary Members, 
individuals of distinction in the field of astronautics. 

Speaking in Germany earlier this year.* Mr. M. N. Golovine, 
M.B.E., managing director of Hawker Siddeley’s A.T.S. Com- 
pany in London, put forward some pungent views of his own 
concerning the need for European collaboration on the widest 
scale. His principal arguments were as follows: 

“The building of vehicles is a technological and industrial 


nizations as 


job. In the final analysis the task of Industry is the production 
* At the Konstanz European Space Symposium of the Deutsche Gesellschaft 
fur Rakententechnik und Raumfahrt, May. 1961. 
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of hardware. This has always been so, and there is no 
apparent reason why there should be a departure from this 
basic principle in the case of aerospace work. Clearly there 
will be no mass production on the scale of military aircraft 
but, nevertheless, aerospace vehicles, particularly those which 
may have ‘civil’ applications, must be built on what could be 
described as a commercial basis. 

“ Experimental establishments have a very considerable part 
to play but they cannot take the place of Industry; this is an 
instance Where close collaboration is a matter of the greatest 
importance 

“ If Western Europe is to take up aerospace work in earnest 
and on an adequate scale, the problem must be treated as one 
requiring a very considerable amount of preliminary thought 
and study at the industrial level. It is difficult to visualize how 
a European programme, particularly with a commercial slant. 
can be implemented direct by governments without a 
co-ordination of European industries which, in the final 
analysis, would be responsible for the technological and 
engineering realization of the projects concerned 

In the United States, aerospace constructors play a very 
important role; in fact, it has been reported that approximately 
85°, of NASA’s budgets go to the industry. This is not sur- 
prising since the American aviation policy has always been that 
building programmes, including research and development, 
were regarded as the task of Industry.” 

Assuming that the West European space programme is 
finally established, Mr. Golovine said it was logical that the 
European industry should be the keystone of the whole enter- 
prise This would include not only aviation interests, but also 
companies concerned with materials, cryogenics, electronics and 
ground support equipment 

Thus,” he went on, “ it is imperative that a complete review 
of all aerospace fields of activity should be made right at the 
beginning. This would include a number of items which may 
not have immediate or even near-future applications in Europe; 
but, nevertheless, it is important that the whole area of possible 
space activities should be properly surveyed before embarking 
on any kind of space programme 

“In the report prepared jointly by Hawker Siddeley Aviation 


Blue Streak components at the Stevenage factory of the de Havilland Aircraft Company. The utilization of Blue Streak as a 
booster is a good example of a practical beginning for an integrated West European space-programme. 
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and S.E.R.E.B..° Mr. Golovine continued, “ it was recognized 
that co-operation on a wider scale is highly desirable, if not 
essential, if it is wished to carry out a programme which 
enables the European nations to maintain their political, 
military, scientific and technical positions. 

‘Fresh aspects would arise from any extension of the 
number of partners. In fact, certain countries may prefer to 
contribute to only part of the programme, in relation to the 
national objectives which they seek, their individual political 
situations and their economic and technical capabilities. 

“It is, on the other hand, essential that the overall tech- 
nological *know-how’ should be at the disposal of all the 
participants and that joint infrastructure be maintained. 

“Co-operation should thus be organized on foundations 
which are both solid and flexible, so that the largest possible 
number of countries may take part in the whole undertaking. 
subject, of course, to each country selecting the specific 
programmes in which it is in a position to collaborate. 

“The application of a number of sound principles should 
enable the apparently contradictory requirements for solidarity 
and flexibility to be reconciled. These are: (1) Sharing of joint 
costs, pro rata with participation in specific projects; (2) task 
sharing in specific projects, pro rata with national contributions 
and (3) sharing of work between scientists and industrialists 
according to their respective qualifications.” 


Ensuring Continuity 

These principles are broadly the same as will be applied in 
Eurospace. The need to look forward beyond the proposed 
launching vehicle based on Blue Streak is evident if continuity 
of development is to be maintained and if the initial scientific 
programmes established by ESRO are to be expanded into 
other fields of more direct industrial concern. 

While the use of existing hardware will permit valuable 
experience to be gained during the formulative stages of a 
space-programme, developments affecting the economic growth 
of astronautics are likely to result only from the continual 
exploitation of new techniques. Among problems to be 
examined by Eurospace are those concerning remunerative 
outlets for aerospace development in the civilian field, and 
allied to this—the question of cheapening the cost of placing 
a given payload in orbit. It will also be possible for the 
association to take up study projects of defence interest. 

Eurospace headquarters are at 8, rue Cognacq-Jay, Paris 7e 
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The STOL Caribou features: SHORT TAKE-OFF — 540 feet 


and LANDING 525 feet at full gross weight 
LOAD — up to 3% tons... SEAT CAPACITY 
1 32 combat troops ... SUPPLY DROP 

. . UTILIZATION — around the clock all 


n every climate. 


CARIBOU 


CARGO PAY- 
30 passengers 


up to 3,000 


weather operation 
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ROYAL CANADIAN AIR FORCE 
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SWEDEN: SAAB Lansen SAAB Draken — 
~HOLLAND: Fokker Friendship USA: Boeing “USSR: ‘tiem 


Major Continental aircraft and engine manufacturers choose Lucas fuel and combustion systems for 
their gas turbines and ram jet engines. In Great Britain too Lucas is in the forefront of the gas turbine 
equipment field. In fact the world over Lucas help to build and maintain the finest aircraft engines. 


Lucas Gas Turbine Equipment Limited, Birmingham and Burnley, England. 
Lucas-Rotax (Australia) Pty., Limited, Melbourne and Sydney, Australia. 
Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 

Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e 
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JSSR:- Rover APU 


Generating and starting systems designed, developed and manufactured by Rotax have for many years 
been fitted to the world’s aircraft. The experience that is built into every piece of equipment Rotax 
produce make them Great Britain's largest exporters of aircraft electrical equipment. 


Rotax Limited, Willesden Junction, London N.W.10. 
Lucas-Rotax (Australia) Pty., Ltd., Melbourne and Sydney, Australia. 
Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 


Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e 
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LIMited, +oronto, Montreal ang Vancouver, Lanada. 


Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e 
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and 


“DESIGN 
company to introduce nigh pressure hydraulic 


‘systems, enabling the Size of components to be reduce 
fesulling in considerable weight saving. 


2,500 p.s.i. system introduced in- the “HMelifax" in 1939. 
000 system introduced in the “Hermes” in (S46. 


to design and preduce a bogie undercarriage. 
fitted mentally to @ “Lincoln” in 1945. 


to des on Multi 
Bogie undercarriage on cantilever leg, fitted to the 


4 to design and manufacture Brake Rite Links, a - 
device used initially un the “Victor” and fow used on al! 
balanced bogies for transport aircraft. 


sign and produce a Duplex Shock Absorber 
Page “Hermes” 1948. 


fo design underearriages at 4% of the all up 
t—hHondley Page “Hermes™ 1948: 


to design undercarriages tor bomber aircraft at 3° 
sof the al! up weight—Handley Page “Victor” 1951. 


EQUIPMENT 


company to fatigue testa complete undercarriag« 
mbly—iandley Page “Hermes"’ 1950, : 


fo vse applied side Wad during drop testing 
ere ages, and to introduce measurement of dro: 
test reactions by electronic weighing tables—1952. 


COMPONENT DESIGN 


OF THE OWEM ORGANISATION 
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See J Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 


RET Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e 
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The 1961 S.B.A.C. Show 


Joints from the Presidential Address 


GUEST OF HONOUR AT THE S.B.A.C. BANQUET TO A THOUSAND 
people at the Dore hester Hotel in London on Sept 
was the Rt. Hon. Reginald Maudline of the Board of 
Trade. Replying to the welcome by the Hon. H. G. 
” ft sudline paid 
Nelson, president of the S.B.A.C., Mr. Maudling paid we very much WELCOME THE TALKS WHICH HAVE BEEN TAKING 
tribute to the exporting success of the industry which place on a European space programme and we are 
could truly say that the World was its market. In his delighted that recently the Federal German Government 
has agreed to join with France and ourselves in creating 


presidential address Mr. Nelson spoke warmly of the 
an organization to develop satellite launchers 


achievements in space of the Russians and Americans. 
Talking of his own industry, he said THE SO-CALLED “ INTERDEPENDENCE PROGRAMMES” HAVE NOT 
progressed very quickly, due I think to a reluctance on 
the part of many to accept that such schemes must grant 


WE HAVE BEEN BUSY CONSOLIDATING OUR INDUSTRY INTO FEWER to each party a major piece of work in the programme. 
units, of greater resources. This has gone very well and We think that only when this is realized and accepted will 
there is no doubt that this concentration of resources in such ideas, sound in theory, become a practical reality. 
design, research, development, production and finance very : 
much increases our industry's ability to develop and pro- — CoMMENTING ON THE RECENT APPLICATION OF THIS COUNTRY TO 
duce more quickly modern complex civil and military join the Common Market, Mr. Nelson said that increasing 
aircraft, engines and missiles size and performance have always been a feature of aviation 


development, Advantage accrues from increased size and 
performance of aircraft and engines, and also from 
increased size of markets and of technical and production 
teams and from increased size of Government purses. 
These are the factors which govern the economics of our 
industry, much more than comparative labour rates and 
tariff differentials 


IN THE MILITARY FIFLD WE ARE GLAD TO SEE A SWING BACK OF 
the pendulum of opinion towards the manned aircraft and 
a more general recognition that there is a place in the 
future for manned aircraft alongside the rapidly develop- 
ing guided missile in its many forms. In fact the marriage 
of the aircraft to the guided weapon is now a reality and 
all new military concepts are based on this very effective 
and powerful combination The quality of our military 
aircraft is well known and in the guided missile field we 
have made great progress and our products stand up to 
comparisons with any in the World In this new and 
rapidly developing field our industry has been outstand- 
ingly successful in obtaining some very important contracts 
on the basis of technical merit against stiff World 
competition 


THE BRITISH AIRCRAFT INDUSTRY IS ONE OF THE GREATEST OF OUR 
exporting industries. Last year our products once again 
found favour all over the World. During 1960 we exported 
£142m.-worth of aviation equipment, and 1961 figures are 
so far very satisfactory. We are very proud of this achieve- 
ment which constitutes 11 of all U.K. engineering 
exports 


Wr THINK THERE IS CONSIDERABLE SCOPE FOR GREATER 
co-operation on an international basis. First, the $.B.A.C 


IN THE CIVIL FIELD THE GROWTH OF THE TRANSPORT MARKET IS Al has been exploring with AICMA (International Association 
the present time faltering somewhat. Accurate forecasts of of Aero-space Industries) special ways and means of our 
traffic growth have predicted a doubling of loads over industries working closer together. Secondly, we feel that 
seven-eight years, I am sure we can have confidence that the cost of some projects in the future will be so high that 


these forecasts will, in fact, prove to be accurate, and international co-operation between major groups of our 
the present disturbing falls in load factors will be a passing country with those of another will be essential if unneces- 
phase. We have every confidence therefore that our latest sary duplication and wasteful competition is to be avoided 
series of civil aircraft will find much favour with airlines and if sufficient resources and a market of sufficient size 


during the next decade. is to be made available 


The Hon. H. G. Nelson 
(centre), president of the 
S.B.A.C., greets Earl Mount- 
batten of Burma on his 
arrival at the Show 
Extreme right is Mr. E. C. 
Bowyer, director of the ~~ 
S.B.A.C., and extreme left, 
Mr. H. W. Goodinge, 
assistant director. Second 
from right is Rear Admiral 
R. V. Brockman 
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Progress with the Prototypes 


A summary of new information, gathered 
at the S.B.A.C. Display, about the newest 
British aircraft. 


IX of the 12 completely new aircraft now under construc- 
tion in this country are B.A.C. projects—the One-Eleven 
short-range jet (to fly in the second quarter, 1963); the Vickers 
VC10 (to fly early 1962) and Super VC1O (to fly in the first 
quarter, 1964); the Bristol 188 (to fly next month): the TSR-2 
(due to fly in 1963) and the Hunting H-126 jet flap research 
aircraft (first flight date not announced) 
Since the B.A.C. board decision, taken last April, to proceed 
with the immediate production of 20 One-Elevens, a small 


This display on the British Aircraft Corporation stand gave a 
good impression of the size of the One-Eleven cabin, with 
five-abreast seating and close-pitched windows. 


project team has been established at Weybridge to co-ordinate 
the detailed engineering activities at Hurn (Vickers), Bourne- 
mouth (Bristol) and Luton (Hunting). The detailed specifica- 
tion for the One-Eleven has now been drawn up and most 
of the major design decisions on structure and systems have 
been made 

A customer accommodation mock-up has been built at 
Weybridge for seating lay-out trials; the engineering mock-up 
is at Hurn, where final assembly and test-flying will take place, 
and a full-scale wing mock-up has been built at Luton. Five 
One-Elevens are to be allocated to the test programme, with 
the first due to fly in the second quarter of 1963 and certifica- 


tion in time for initial deliveries in the last quarter of 1964 
Quantity production will be achieved early in 1965 

The test programme includes the use of one complete air 
frame for strength, pressure and fail-safe testing Pressure 
fatigue testing of the fuselage will be for not less than 100,000 
cycles before the fail-safe tests are made. Fatigue tests are 
to be made on the tailplane and landing gear mountings and 
the second and fourth sets of One-Eleven components have 
been allocated for test purposes. 

Since this aircraft was first announced, the weights have 
varied somewhat, and the maximum take-off weight is now 
73.500 lb. The earlier maximum weight of 68,250 Ib. had been 
fixed at 5°, above the designed landing weight (65,000 Ib.) and 
was adequate for full-payload performance over ranges up to 
750 naut. miles. B.A.C. salesmen have already encountered 
an airline demand for greater range, however, and the higher 
weight, originally regarded as optional, is now likely to be 
basic: it is achieved with virtually no modification beyond 
an increase in braking power. 

A further range increase can be obtained by using centre 
section tanks for 850 Imp. gallons of fuel. The weight penalty 
is 280 lb., and as the gross weight remains unchanged, range 
is then obtained at the expense of payload 

With the centre-section tanks, the total fuel capacity 1s 
3.100 Imp. gallons, and the maximum range on this fuel (with 
two hours’ holding) is more than 2,500 naut. miles. B.A 
have suggested the One-Eleven as an executive aeroplane 
capable of carrying a typical 10-passenger executive load this 
distance in considerable comfort 

Work on the BAC-107 project, from which the One-Eleven 
was evolved, is on a lower priority, being related in time to 
the availability of the 7,550-lb.s.t. Bristol Siddeley BS.75. With 
the same wing as the One-Eleven, the BAC-107 would be 36 in 
shorter and would carry 8-10 fewer passengers The gross 
weight, provisionally, is 56,500 Ib. and the max. payload 
12.000 Ib. 

Like the One-Eleven, the Vickers VC10 has recently been 
growing in weight. Although those civil VC10s now on orde! 

15 for B.O.A.C., four for B.U.A., three for Ghana—will be 
at the original weight of 299,000 Ib., the basic model is on 
offer at 310,000 Ib. The new and (in brackets) old landing 
weights are 206,000. Ib. (199,000 Ib.) and the zero fuel weights 
184.000 Ib. (178,000 Ib.). 

The effect of these increases is to move the top line of the 
payload-range curve up by 3.000 Ib. to 38,000 Ib., and to extend 
it by 200 naut. miles to 3,650 miles. They also allow the use 
of larger fuel reserves required for some long overwate! 

(Continued on page 357) 


This new picture of the Bristol 188 was issued at Farnborough, 

and interesting exhibits on the B.A.C. stand showed some 

of the puddle-welding techniques used in the construction of 

this supersonic research aircraft. The first flight is now 
expected next month. 
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THERMIO 


Six CHANNEL 
RECORDING EQUIPMENT 


A rugged and simple to operate Six 


Channel Magnetic Tape Recorder 


for use on Airfields, Ports and Har- 


bours, Electricity Grid Control 


Centres, Police Communications, 


The equipment is available in port- 


able or rack mounted installations. 


An installation to suit individual 


requirements may be built up from 


the four basic units: 


The tape transport deck, the record 


unit, the replay unit and bulk erase 


unit. The recorder may consist of a 


single tape deck or two tape decks 


with automatic changeover. 


TECHNICAL DATA 


Input Impedance: Approx. 30 Kohms allowing for a loading of 
less than 0:3 db when placed across a 600 ohm line. 


Input level: Minus 12 db referred to 1 milliwatt. 


Cross Talk 40 db | 3< db Recording Medium: Polyester based “‘long play” tape }” wide. f 
Signal to noise ratio 40 dbJ & 
Distortion: Better than 5 Recording Tracks: Six on }” tape 4 oe! 
Mains Supply either: 100 120 volts A.C % aii) 


I'ape Speed: per second 


50 cycles, or 200 250 volts A.C. §0 cycles, 


available to order Frequency Response: 300-3,000 cycles per second 
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THERMIONIC 
SIX GHANNEL 


RECORDING 
EQUIPMENT 


GENERAL 
The equipment is built up of a number of self contained standard 19” pare! mounted units, for mounting either in 
existing open racking or cabinets, or in a portable Case. 

Front panels are deeply flanged and provided with transparent covers. In order to maintain portability and to enhance 
reliability the equipment is fully transistorised. Printed circuitry is used where advantageous. All inter unit connec- 
tions are via plugs and sockets to MIL, NATO and British Inter Service Specifications. 

There are four basic units. Tape transport deck, record unit, replay unit and erase unit. 

TAPE TRANSPORT DECK 

A precision three motor tape transport incorporates full variable-speed spooling facilities and operates at a norma! 
record or replay speed of 43” per second. Six tracks are recorded in parallel on }” wide tape 

Interlaced three channel head blocks are used to provide the close spacing required. The heads are mounted on a 
precision machined mounting plate providing positive alignment under all conditions. 

A tape driven, time calibrated tachometer is provided for rapid indexing and tracing of recorded material. 

Simple interlocked push-button control provides ease of operation and protection against tape spill or breakage 
The brakes of efficient and simple design are solenoid operated 

Standard 8}” reels of “long play” tape provide cight hours continuous recording time with overlap to cover automatic 
changeover where more than one tape deck is used. 


RECORD UNIT 

‘The unit comprises the main electronic recording facilities. Three printed circuit boards carry each two individual 
record amplifier circuits containing each: two signal transformers, windings cast in resin, varnish impregnated— four 
metal film ceramic encapsulated resistors and one transistor of proven rchability (maximum failure rate 0.03"., per 
1,000 hours). 

In addition, using components to similar standards, two further circuits, bias oscillator and voice operated stop start 
amplifier are provided. The components are mounted on a glass fibre based copper laminate printed circuit board 
On the front panel, metering facilities are provided as follows: 

Bias level, record level and aural headphone monitoring (head current)—all via six position rotary channel selector 
switch, 


etre 


3 An automatic voice operated stop start is incorporated and an over-ride switch is provided for continuous recording. Rte 
: Contacts are provided for remote operation of aural and visual alarms. There is a test point for the 18 volt D.C. line. ay 
REPLAY UNIT 


A printed circuit board carries two transistorised replay amplifier circuits of similar standards to those in the record 
unit, using low noise transistors, providing a signal noise ratio better than 40 db. Full compensation for tape frequency 
characteristics are incorporated. 

The two amplifier circuits are separately switched and pro- 


vided with individual gain controls. Outputs are provided Dimensions 
to loudspeaker, headphones and 600 ohm line. ‘Transcrip- Depth 
tion facilities comprise typist’s headset and foot pedal ept 
control incorporating run-back. UNIT Width Height to 
“ront 
BULK ERASE UNIT 
For security reasons no erase facility is provided on the Tape Deck 19 124 72 a 
equipment itself. The bulk erase unit is portable and pro- 48°25 31-20 29°60 cms. 
vided with suitable locks. 
9 Si 10 ins. 
TIME INJECTION Record 48-25 | 1335 | 25:50 cms. 
A Series III Time Injection Unit may be used with this : 
equipment as an optional extra Replay Si 10 ins. 
Designed to meet the requirements of the British General 40°25 Bt 3, 25°50 cms. 
| ost Office for connection to lines and switchboards. , « 4 6! rate 
lly tropicalised throug trase 
Fully tropicalised throughout Erase 48-25 10°20 16°50 
} 5 
Time Injection 19 
THERMIONIC PRODUCTS (evectronics) LTD 25 33°35 3800 | cms 


HYTHE SOUTHAMPTON : Telephone: HYTHE 3265/7 - Cables: TECHNICO 
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Second Show Report 


(Continued from page 356) 


Three models on the Rolls-Royce stand showed possible 

applications of jet lift engines. This one is a tactical transport 

with underwing pods for thrust engines with exhaust deflectors, 
and banks of lift engines in wing nacelles. 


undercarriage is required for the higher 
a weight penalty of about 300 Ib. Trans 

Command's five military VCIOs are expected t 
310,000-Ilb. aeroplanes, and will 21.825-lb.s.1 
RC 0.42 3 avoid 
performance 

The Super VC10, after passing through a number of develop 
ment now firmly pegged at 322,000 Ib with the 
fuselage 156 in. longer than that of the basic VC10O. Of the 
75 in. is aft of the flight deck. and 81 in. aft of the 
wing tratling-edge 

The fact that this fuselage is not now so long as was at 
first proposed for the Super VC1O has allowed the Vickers 
design team to revert to the idea of a fuel tank in the fin, 
previously rejected because of trim and C.G. problems. This 
tank, with a 9,000-Ib. capacity, 1s in the fin torsion box. and 
will be emptied first 

Other changes on the Super VC10 are the use of the Conway 
RCo.42/3 Mk. 550 engines with thrust reversers on all engines 
rather than on the outers only: repositioning of the forward 


landing weight, 
port 


routes A stronger 
with 

o be 
Conway 
take-ofl 


have 


engines to compromising the 


Stages, 1S 


increase, 


passenger door farther aft and moving the rear passenger door 


from in front of the wing to behind it 

Recent highlights in the VCIO construction programme at 
Weybridge have been the initial cabin pressurization test at 
9 p.s.i. (the normal full working pressure) and the removal 
of the first wing main structure from its jig. The fuselage and 
wing are to be assembled together this month. Testing of the 
Conway RCo.42/1 Mk. 540 is continuing meanwhile at Derby 


These Rolls-Royce models 
show, above, a swept wing 
strike aircraft with pairs of lift 
engines ahead of and behind the 
central weapon bay; and, right, 
a delta strike aircraft with a 
by-pass propulsion engine and 
four lift engines in line along 
the fuselage 
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The first 


includes testing of the 


HAWKER SIDDELEY GROUP 

Iwo of the 12 aircraft types due to fly in the next year 
0 two are Hawker Siddeley projects the D.H.121 Trident 
ind the D.H.125 A third new type, the P.1127, is already 
in the air but was ; ret from Farnborough 
A few new facts became available during the week, however 

The first Hawker P.1127, which made its first free 
(untethered) hover on Nov. 19 last year, was joined by the 
second of the six prototypes on Jly. § last. They are 
almost identical, but a few differences occur, particularly in 
the control systems. One prototype is now being applied to 
the vertical phase of the transition trials and the other to the 
horizontal phase 

Closing this gap depends largely on engine power—z.e., 
having enough excess of power over weight to obtain sufficient 
lift with the jet The engine development 
programme, in Government is participating 
to the extent of 75 of the present aimed at 
achieving this power and extending the engine life. About 80 
hovers have been made to date 

The first de Havilland D.H.125 (the name Jet Dragon ts not 
now being used) is scheduled to fly next June. and will be 
powered initially by Bristol Siddeley Viper ASV.11s, Last 
week, de Havilland signed a £1 million contract with Bristol 
Siddeley for 60 Viper ASV.20s to power the first 30 D H.125s, 
and it was announced at the same time that Bristol Siddeley 


un was made in March this year and present work 


thrust-reverser system 


absentee 


nozzles deflected 
which the U.S 


cost, IS at 


&. 


A new impression of the D.H.125, first orders for which were 
announced at the Show. 


have ordered the first D.H.125, This will be delivered ahead 
of certification, for engine development flying, but is intended 
for use eventually in the executive réle by Bristol Siddeley. 

First run of the ASV.20 is scheduled before the end of this 
year, and these 3,000-lb.s.t. engines should be installed in the 
D.H.125 by this time next yea! 

Positive interest in the D.H.125 has been shown by prospec- 
tive customers in at least 40 countries, and D.H. expect 
several dozen orders to be confirmed as soon as the contractual 
price has been finalized. Deliveries are to begin early in 1963. 

Of the D.H.121 Trident, litthe new was being said at 
Farnborough. Since its roll-out two weeks ahead of schedule, 
the first production Trident has completed taxi trials with 
ground running engines, and the first flight should be made 
before the end of this year. Latest data show a 2,000-lb. 
increase in the max. take-off and landing weights—to 107,000 Ib 
and 102.000 Ib. respectively 

It has become an Avro tradition that a new aeroplane its 
flown in late August or early September, for exhibition at 
Farnborough. This year, the aircraft was the first production 
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Avro 748, G-ARMV. flown on Aug. 30. Furnished as a 
44-seater, it is the first of three for Skyways and is equipped 
to customer specification, with Collins radio aerials prominent 
on the fuselage. Route proving trials are to be undertaken 
by Skyways in the near future on the cross-Channel routes to 
Beauvais, Lyons, Vichy and Montpelier: if these go well, the 
C. of A. should be obtained by the end of October 

Tropical trials were completed recently by the second proto 
type, G-ARAY, as a result of which certification is expected 
at 36,800 Ib. for temperatures up to LS.A. +30° C. and eleva- 
tions up to 5,000 ft This weight is higher than originally 
specified, and the payload has also been increased, by 600 |b 
to 10,586 Ib.. in the light of the structural and fatigue testing 

The 748 Series 2, with the Dart R.Da.7 engines, will likewise 
benefit from weight growth of a similar order The certi- 
ficated weight ts expected to rise quickly to 40,000 Ib., 
compared with the 38,000 Ib quoted to date, and a weight 


of 42,000 Ib. with a 13,000-Ib. payload appears to be well 
within the bounds of possibility with some structura 
strengthening. The second prototype 748 is soon to be con 
verted to Series 2 standard, and the first production Series 2 is 
to fly next spring 

fo make the most of this weight growth in terms of payload 
the Avro 748E has been announced with additional 3-ft. fuse 
lage sections both fore and aft of the centre-section, This 
would have the RDa.7 Darts: a version with 2,400 e.h.p 
RDa.10s known as the Super FE is further away, and might 
perhaps be overtaken by the small jet-engined feeder-liners 

Among Avro’s ideas for a short-haul jet aeroplane is a 
version of the 748 with aft-mounted turbofan engines. Much 
of the existing structure could be used, with the wing 
cropped” for higher speeds and the fuselage pulled out at 
least to the length of the 748k The thought is that such an 
ieroplane, known as the Avro 778, at about 50,000 Ib. with 
two 7,000 Ib.s.t. Bristol Siddeley BS-75 or similar fan engines, 
could be offered sooner and more cheaply than a completely 
new design to do the same job 


HANDLEY PAGE, LTD. 
In the field of laminar flow. this company has amassed 
wealth of data and the Farnborough exhibit again showed 
convincingly the advantages of suction-slot laminarization for 
both subsonic and supersonic flight. Among the current pro 
jects, mention can be made of the H.P.119, an all-wing laminar 
aircraft which ts, in effect, a one-third scale model of 
the 300-seat transatlantic HLP.117, announced last year 
Another model showed the Mach 2, laminarized H.P.109 

slender delta 

A more immediate project is the military Herald, which is 
being offered to meet the Army's need for a tactical short-field 
transport. Some very successful tests were made recently by 
one of the civil Heralds landing and taking-off from a singu- 
larly unpleasant strip of loose, sandy soil at Martlesham 

The developed military Herald, as noted in our previous 
issue, would have a gross weight of 46.000 Ib. and more power- 
ful Darts——-RDa.10 Mk. 542/10s at 2,775 s.h.p. plus 740 Ib.s.t 
Apart from the change of engine, some strengthening of the 
and a strengthened floor, the only major change 
would be to the rear fuselage, which would be untapered in 
plan view and would incorporate Caribou-type rear doors 
suitable for direct loading and air dropping of supplies. The 
fin area would be increased by 12 

The military Herald would be dimensionally 


research 


Structure 


similar to the 
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civil Series 200, providing a width at floor level of 6 ft. 8 in 
and a length of 42 ft. including the space over the rear ramp 
Ihe floor would incorporate roller tracks at 30-in. pitch, 
primarily for the handling of standard pallets. and would have 
an overall strength sufficient for 200 Ib./sq. ft. distributed 
loads. Outer wheel tracks would carry axle loadings of 5,250 Ib 
-rovision is made for pressurizing the fuselage, but this 
naturally precludes the rear doors being opened in flight 

The maximum gross payload is 13,400 Ib. and other weights 
are: max. landing, 41,000 Ib.; max. zero fuel, 39,300 Ib. and 
max. take-off and landing for close support duties, 37,000 Ib 
Using sro. techniques, the military Herald can take-off in 
1,500 ft. in LS.A. +20° C. from very soft soil with an 8,600 Ib 
payload and enough fuel for a 165 naut. mile operational 
radius. Standard fuel is 1,080 Imp. gallons; this can be supple 
mented by 1,200 Imp. gallons in underwing tanks for ferry 
ranges of more than 1,200 naut. miles with 20 

News of the commercial Herald last week included the orde 
for two, plus an option, from Itavia, and a repeat order for one 
Series 200 from Maritime Central Airways, in whose colours 
the prototype appeared at Farnborough This aircraft has 
been re-registered G-ARTC since its conversion to a Series 200 
earlier this year: it is the original second prototype, G-AODF., 
which began life with Leonides engines and later had Darts 
fitted 

The C. of A. for the long-fuselage Herald 200 was obtained 
last week, exactly a year after this development was first 
announced. The certificated weight is 40,000 Ib., but a stronger 
undercarriage will be introduced on the 22nd aircraft ef seg 
to allow the weight to increase to 43,000 Ib. Subsequently 
operators of the original Heralds will have the opportunity 
to have their aircraft converted. 

The principal effect of this weight increase will be to allow 
bigger payloads to be carried over equivalent ranges This 
is demonstrated by two examples quoted by the makars. On 
the 726-naut.-mile London-Palma sector. with realistic reserves 
(alternate, Barcelona), the 40,000-Ib. Herald will take a payload 
of 8.276 lb. at a block speed of 200 knots. At 43,000 Ib.. the 
payload goes up to 10.761 Ib. and the block speed decreases 
by 3 knots On the 874-naut.-mile Catro-Khartoum secto 
(1.S.A. +18° ¢ alternate Shendi), the comparative payloads 
would be 7,306 Ib. and 9.876 Ib., and the block speeds 201 knots 
and 200 knots respectively 


reserves 


Comparative views of the Short Skyvan | (above left) and 
Skyvan Il (above), dimensionally similar but respectively 
powered by piston and turboprop engines. 


SHORT BROS. AND HARLAND 

Two new aeroplanes are at present in hand at Queen's Island 

the mighty Belfast (to fly before the end of 1962) and the 
comparatively diminutive Skyvan (to fly next spring) 

The private venture Skyvan is arousing encouraging interest 
in many parts of the World, and military and civil operators 
in Australia, the U.S., East Africa, New Zealand and Ceylon 
among other countries—have indicated a firm intention to buy 
While the Continental-engined 9,300-lb. Skyvan I is by no 
means superceded, the Astazou-engined Skyvan II at 11,500 Ib 
is at least equally promising 

Preliminary data for the Skyvan II, which is described as 
a military proposal in the first instance and might well suit 
the Army’s need for a tactical transport, show that it will carry 
a 4,500-lb. payload compared with the Skyvan I's 3,000 Ib 
The range with this payload varies from 300 naut. miles at 
180 knots (maximum continuous rating) to 370 naut. miles at 
140 knots: 4,000 Ib. can be carried for 600 naut. miles at 140 
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knots. Examples of the load which the Skvvan II can carry 
are: 14 paratroops, 4,000 Ib. of paratroop supplies or 12 
stretchers 

The Astazou engines, which may be built by Blackburn 
under licence from Turboméca, would be in SFERMA- 
designed powerplants to take advantage of the French com- 
pany ’s now considerable experience with this 600-e.h.p. engine 
Take-off performance of the Skyvan II includes a minimum 
ground run of 565 ft. in LS.A. at sea level. when the distance 
to 50 ft. 1s 1.490 ft.; or a minimum distance to 50 ft. of 1,365 ft 

Additional information was given by Short Bros. on the 
SC.5,31 version of the Belfast, the swing-nosed proposal for 
civil use Taking advantage of Stage 5 of Rolls-Royce Tyne 
development, this version has a gross weight of 294.000 Ib 


The Westland SRN-3 hovercraft is a projected development of 
the Nimbus-engined SRN-2, now under construction with 
possible military applications. 


ind a payload of 100,000 Ib., compared with 220,500 Ib. and 
81.000 Ib. respectively, for the R.A.F.s SC.5/10 As a pure 
freighter, this Belfast may be somewhat ihead of iirline 
requirements, but the mixed passenger/freight version, able to 
carry 141 passengers and 60,000 Ib. of freight, 1s the kind of 
1eroplane which is attracting increasing airline interest. Such 

version, the makers claim. could make a single fare of £30 
possible across the North Atlantic 

The SC.5/31 would be fully * palletized~ with a light floor 
forming the lower deck, with four built-in rollerways and 
channels for freight pallets. The upper deck ts carried by two 
3-ft.-wide ledges which each have roller-fitted longitudinal 


channels into which pallets, freight cages or passenger floor 


can be slid to form the second deck 

This version of the Belfast has a considerably superior pay 
load/range performance compared with that of the military 
SC.5.10 and the SC.5/20 project, the latter being a heavy tac 


Accompanied by a small model 
in B.U.A. colours, this large 
model of the developed Roto- 
dyne showed several design 
changes, such as the strut-braced 
tailplane, forward retracting 
undercarriage and twin exhausts 
from the Tyne nacelle. The latter 
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One of the two Beagle-Miles types expected at the 1962 
S.B.A.C. display, the M.117 is a two-seater with a Rolls-Royce 
Continental engine. 


tical freighter with the emphasis on airfield performance, The 
R.A.F. Belfasts will carry their 81,000-lb. payload a distance 
of only 1,000 st. miles, and provision is consequently being 
made for flight refuelling. The probe will be above the cockpit 
roof, with twin pipes running back, externally, to the wing 
fuselage fairing, and then joining the main refuelling galleries 


WESTLAND AIRCRAFT, LTD. 

Although the Retedyne was prominently displayed on the 
Westland stand in B.E.A., B.U.A. and R.A.F. colours, little 
new could be said in the absence of a Government decision 


to support production of the Tyne-engined version. The 
development contract does not at present cover construction 
of a prototype of the larger machine, but the basic design 
has now been settled, and research is continuing on a number 
of problems—-not least, that of noise from the tip-jets. The 
gross weight of the military Tyne-engined version has now 
grown to 60,000 Ib.. with accommodation for 73 equipped 
troops or 40 stretchers 


More positive news was given at Farnborough of the Wessex 
HC.2, which has now been ordered in “ substantial ~ numbers 
by the Royal Air Force. The Wessex 2 differs from the Navy's 
HAS.1 in having the de Havilland Coupled Gnome engine, 
ind consequently engine-out reliability The R.A.F. has 
specified the Wessex 2 for transport, freight, ambulance and 
general duties, and the additional power of the new engine 
will be of particular value in high altitudes and high tempera- 
tures. Other variants, similarly powered, are being developed 
for the R.N.s Commando requirements 

The Wessex 2 prototype is to fly before the end of the year, 
with Coupled Gnome H.1000s, but these are only temporary, 
ind the coupled H.1200 will be installed later, Each H.1200 
has a one-hour rating of 1,250 sh.p., but the total power in 
the Wessex 2 is limited, by the transmission system, to 1,550 
s.h.p.. leaving an ample reserve for “ hot and high” operations. 

For single-engined operation, the Gnome has a 2$-min. 
maximum contingency rating of 1.350 s.h.p. which would be 
sufficient, in the event of engine failure, for a controlled emer- 
gency landing. or to gain sufficient forward speed for the flight 
to continue at a lower power setting.—Ff.G.S 


could indicate the use of separate 
air compressors to feed the 
rotor-tip pressure jets 
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FARNBOROUGH FLYING— 


Some unusual display shots 


e Above, No. 92 Squad- 
ron’s Hunters are 
performing their bad- 
weather low-level 
bomb-burst.”’ Left, 
this rear view of 
the military Argosy 
shows to advantage 
its capacious clam- 
shell doors. 


Below, the high 
humidity at the be- 
ginning of the week 
giving the Hunter 
Trainer a vapour hat ; 
during one of its 
high-speed runs past 
the enclosures. 


Photographs copyright 
“The Aeroplane and Astronautics” 


Below, the Westland Belved: 
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Left, an outstanding display 
by Roland Beamont with 
the two-seat Lightning— 
seen here with its reheat 
burning brightly—included 
some spectacular high-g 
low-radius turns. 


Below, No. 74 Squadron's 
Lightnings taking off and 
climbing vertically before 
forming up for their superb 
nine - aircraft formation 
aerobatics. 


Below, the Royal Navy's Scimitars travelling fast—complete with smoke 
trails and humidity humps. 


re remains poised while its Army Passengers drop in to demonstrate a tactical 
assault on the Farnborough runway. 
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More Engines on Show this Year 


A powerplant specialist reviews the trends 


turbine and rocket design as well as 


developments in the accessory field. 


ESPITE the groupings and associations of the engine manu- 
facturers—as evidenced by de Havilland and Blackburn 
on the Hawker Siddeley stand and the adjacency of Napier’s 
stand to that of Rolls-Royce—there were probably more types 
of engines on display than for some years past. Some 40 
different power units, with new rocket motors and piston 
engines in the fore, were on show. Although no new vTot 
engines were displayed, these none the less undoubtedly formed 
the main propulsion theme at the Show, as they did in 1960 
Ihe vro picture, instead of crystallizing along specific lines, 
in fact remains fluid. Bristol Siddeley and Rolls-Royce 
approaches to the requirements of vrot propulsion continue 
to proceed together and there were even signs that each agrees 
there is a place for the other—Rolls-Royce exhibited a deflector 
nozzle for the first time which performs in a similar rdle to 
the swivelling nozzles on the Pegasus, and Bristol Siddeley 
made reference to small fan-lift engine projects. 

Cogent reasons were listed by Bristol Siddeley for their 
advocacy of the single lift/thrust engine Among the points 
made were that it provides a conventional installation with 
forward-facing intakes; that normal ground running and 
taxi-ing can be performed with the swivel nozzles horizontal: 
that ground erosion and reingestion problems are minimized 
by having the nozzles so pointed until the moment of vertical 
take-off; and that it ts possible to take-off vertically, or after 
a short run, or with a full length run—-in which case a heavy 
overload is possible 

Ihe absence of the Hawker P.1127 from the Show—among 
other reasons as a consequence of the very tight development 
programme with the aircraft—-was provided for by a particu 
larly effective demonstration model which “flies” through a 
slant and vertical take-off, to a vertical and normal landing 
sequence. Swivelling engine nozzles on the model were pro 
vided with air jets, and streamers indicated the exhaust flow, 
and hence thrust angle, at each phase 

Rolls-Royce vro models were also a centre of attraction 
emphasis was given to the military tactical role and models 
illustrated how the composite engine system might be employed 
in a strike aircraft and in transports. With a cranked delta 
plan form, an essentially conventional strike aircraft having 
a turbofan engine for forward propulsion featured four small 
vertically mounted jet-lift engines installed in the fuselage. A 
more radical system was depicted in a second strike aircraft 
where two turbofans for main propulsion are fitted with 
deflector nozzles; these deflect the entire engine exhaust down- 


Although not new to the Show, Bristol Siddeley'’s Pegasus 
lift/thrust powerplant for vTOL application and the Hawker 
P.1127 attracted a good deal of attention. 


wards, and the additional thrust required to give vio pe! 
formance is provided by a pair of jet-lift engines disposed fore 
and aft of the turbofans 

With this arrangement, the deflector nozzle cascades are 
capable of rotation to vector the thrust progressively from 
vertically downwards to rearwards during the process period 
of transition. A valve across the jet pipe then moves to 


With a maximum cruise power of 100 b.h.p. (not 90 as quoted 
in our previous issue) the little Rover TP90 turboprop makes 
a very neat installation 


blank-off the cascades and permit the exhaust to flow directly : 
rearwards in the conventional manngr. Essentially this provides 
a means of utilizing to the full the thrust of the forward pro 
gression engines before proceeding to incorporate jet-lift engines 
to provide the remaining thrust required to give vtol 
capabilities 

The transport model also featured deflector nozzles for its 
four main engines, and had batteries of jet-lift engines con 
tained in single large pods mounted outboard on the wing. An 
alternative pod was displayed, having fan-lift engines for duties 
where noise restrictions are imposed. 

Both Bristol Siddeley and Rolls-Royce hinted at additional 
applications for their engines. In the case of the former, this 
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On the de Havilland Engine section of the Hawker Siddeley stand was this show example of the H1000 turboprop 
version of the Gnome 


was done by illustrations of transonic and supersonic strike liquid- and solid-propellent motors in particular the mechanical 
uircraft and multi-engine transports, and in the latter by a complexity of the former and the performance inflexibility of 
more emphatic statement than hitherto which indicated that the latter 
Rolls-Royce jet-lift and main propulsion engines are specified The Spartan comprises essentially a cylinder divided internally 
for new military V/STOL aircraft into two compartments containing the individual propellents. 
Likewise, both manufacturers drew attention to the European ind axially in series with this a simple combustion chamber 
ssociations of their VTOL work the Pegasus is being developed ind expansion nozzle A central tube with “ burst-bands ” ‘i 
with United States Government assistance with a view to meet provides the means for mixing and feeding the propellents to 


the NATO requirements for strike fighters and transports the combustion chambel! A pressure cartridge fires the motor 


nye 
having V/STOL characteristics, and Rolls-Royce referred to joint by rupturing the burst-bands and ignition is provided by 
development of their latest jet-lift engine, the RB.162, with injection of a hypergol at the head of the combustion zone a 
France and Germany With entry into the Common Market A number of advantages follow from this configuration 
looming ahead for Britain this is an aspect of some importance robust construction, lack of any need for specialized handling 

» both companies, and the use of the Bristol Siddeley Orpheus equipment. a high resistance to battle damage. and an external 
in the Fiat G9I NATO lightweight fighter and the Hercules casing which may become an integral structural part of the 

n the transport aircraft of the French and German Air Forces missile it powers. In America, Thiokol pre-packaged motors 

e both listed Rolls-Royce referred to the licensed production 


of five of their turbine engines by France. Germany. Sweden 


nd Belgium 
Other Rolls-Rovee vro exhibits were the RB.145_ jet-lift 


engine, which first ran earlier this year, and was being shown 
with reheat and a variable area nozzle, and two RB.108 jet-lift 
engines installed in a dummy fuselage to illustrate a typical 
nstallation A retractable cascade grille for deflecting the at 
nto the du ng t mNnsition ind folding do to enclose 
he vio bav were fitted The very consid ble background 
experience Rolls-Royce has in the vro field was exemplified 
by photographs showing how the “ bogeys © of reingestion and 
ground erosion are virtually non-existent 


Rocket propulsion developments were highlighted by the 
exhibition for the first time of the Rolls-Rovce RZ.2. the 
Bristol Siddeley PR.37 and Gamma Mk. 301 nd the de Havil 
land Spartan, all of liquid propellent design. Significantly, the 
largest motor ever to be exhibited in Britain, the RZ.2 is the 
power unit of Blue Streak: two motors forming the RZ.12 
provide the launcher vehicle with a combined thrust of 
274,000 Ib. Development is under way to raise this to 300,000 Ib 
(details of the engine appeared in THE AFROPLANE AND 
ASTRONAUTICS of Aug. 3, 1961) A it-scale model demon 
strating the installation of the RZ.12 in the propulsion bay 
was shown on the Rolls-Royce stand 

At the other extreme of the performance range, the interest 
ing new Bristol Siddeley PR.37 produces 170 Ib thrust and is 
one of the smallest rocket engines ever to be made for a 
practical application It operates on a_ kerosene/hydrogen- 
peroxide propellent combination and is under development as 
i boost unit for the Australian Jindivik target drone The 
installation of the PR.37 will enable the Jindivik to achieve 
in Operating ceiling in excess of 65,000 ft 

A later version of the Gamma, the Mk. 301, was being 
exhibited and incorporates improvements in the thrust chambers 
based on experience with the Mk. 201. The Gamma powers the 
Black Knight re-entry research vehicle which has been success 
ful in all its 11 launchings to date 

An entirely new development is the de Havilland Engine 
company’s Spartan pre-packaged rocket. based on their technical 
igreement with the Thiokol Corporation of America. Basically 
of fixed-thrust design. pre-packaged motors provide an ingenious 
means for overcoming the traditional limitations of conventional 


The latest version of the Bristol Siddeley Gamma rocket 
powerplant for the Black Knight re-entry research vehicle 
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Seen in public for the first 
time in this country—and 
so far not shown in America 
—was this 310 b.h.p. Conti- 
nental GlO-470-A to be 
built by Rolls-Royce as one 
of their new Continental 
range 


propel Bullpup air-to-ground and Sparrow air-to-air missiles 

New civil engines appearing for the first time included the 
Rolls-Royce Conway RCo.42/1 turbofan of 20.570 Ib. minimum 
rating at take-off, for the Vickers VC10—as recorded elsewhere. 
an order for five of these aircraft was announced during the 
week for R.A.F. Transport Command. These will. in fact. be 
powered by the higher-rated RCo.42/3, of 21.825-lb. thrust, 
hitherto specified only for the Super VCIO. The RCo.42 ts 
essentially the H.-P. rotor and hot-end components of the well- 
proven RCo.12 but with a higher mass-flow L.P. compressor 
giving a by-pass ratio of 0.6: 1, twice that of the RCo.12 

A second new civil engine was the Bristol Siddeley Viper 20 
of 3,000-Ib. thrust rating and specified for the de Havilland 125 
executive aircraft and the Piaggio-Douglas six-seat utility 
aircraft. The Viper 20 is developed from the Viper 11, involv- 
ing the addition of a zero stage to the front of the compressor 
raising the mass flow from 44 to 52.8 Ib./sec. and lowering the 
specific fuel consumption to 0.985 Ib./hr./lb 

Scheduled to run for the first time in January, 1962. is the 
Bristol Siddeley BS.75 of 7.550-lb. thrust. Rig tests of several 
new components for this high by-pass ratio turbofan are already 
complete and the development programme is fully launched 
Bristol Siddeley stated that the BS.75 has been chosen to power 
the B.A.C. short-range civil transport and that a military version 
is projected for combat and transport operations. 

Rolls-Royce’s somewhat larger counterpart to the BS.75— the 
Spey RB.163/1— was also exhibited. Two further applications 
for this turbofan have been announced since it was first 
exhibited last year. These are the B.A.C. One-Eleven short- 
range transport and the Blackburn Buccaneer S.2 strike aircraft 

Other new civil engines on show were the Rolls-Royce 
Continental light piston engines, in particular the 100-b.h.p 
O-200-A, the 145-b.h.p. O-300-C and the 310-b.h.p. GIO-470-A, 
representing the first engines in the series to be manufactured 
by Rolls-Royce. The last-mentioned Continental will power 
production versions of the Beagle B.206, and was being 
exhibited for the first time ever in Britain or America. 

A wide selection of helicopter engines in one display included 
the Napier Gazelle 512 and N.Ga.13: the de Havilland Gnome 
and Coupled Gnome, for which over £6 million of orders have 
already been received; and the Alvis Leonides Series 554 and 
Leonides Major Series 750. These last two engines. in both 
their helicopter and fixed-wing versions, are in service with 23 
civil operators and the armed forces of 22 countries. Indication 
was given that up-rated versions of the S12 Series Gazelle. 


currently giving a 1.750-s.h.p. 24-minute maximum contingency 


rating, are under way to give corresponding ratings of 1.925 and 
2,000 s.h.p. for the 513 and 514 series 

Blackburn. with their Turbomeca family of small turbines 
exhibited five engines. including the Nimbus 1,.100-s.h.p. shati 
drive turbine for helicopters: the very neat Cumulus air-bleed 
turbo-compressor delivering 2.38 Ib. air/sec. at 56.5 Ib./sq. in 
the Astazou. in both shaft drive and turboprop form: and an 
auxiliary airborne powerplant (AAPP) airbleed turbo 
compressor. which both provides 2.4 Ib. air/sec. and a sha 
drive to a 40-KVA. alternator. 

Few radically new engine accessories were on display 
although the latest versions of many systems and components 
were shown. Lucas. who were emphasizing their research 
development, design and manufacturing capabilities. had an 
unusually interesting exhibit in an engine flame which ts being 
excited at one of its fundamental modes. The remarkable 
amplitude and phasing of the vibration were made apparent by 
the use of stroboscopic lamps flashing at a related frequency 
Over a flame-tube diameter of around 10 in.. an amplitude o 
vibration of approximately { in. is achieved. An associated 
diagram listed the Lucas departments concerned with the 
mechanical, material and combustion problems of “ canware 

Components on display associated with the de Havilland 
reheat Gyron Junior Javelin in the flying display were the 
Hobson reheat fuel system and the Dowty inlet-guide vane 
control The Hobson system is in three units comprising a 
turbopump with two fuel controls. a streak igniter and the 
control for variable geometry exhaust nozzle. The controls 
ensure stoichiometric combustion at the minimum reheat con 
dition and continuous control of thrust boost up to the full 
reheat condition. With one burner ring out of three perform 
ing continuously at stoichiometric fuel/air ratio it becomes 
virtually impossible for inadvertent reheat combustion extinction 
to occur 

Plessey. in addition to fuel system units, were displaying a 
new lightweight IPN starter providing safe. self-contained 
starting for medium-size turbine engines. The starter can also 
operate on external supply of low-pressure air 

In the engine materials field. High Duty Alloys. among a 
wide selection of light-alloy forgings. were showing two com 
pressor blades of exceptionally large size. these presumably 
being early stage blades. One of the blades, it was interesting 
to note. had anti-flutter projections at mid-span. similar to those 
used on the large Pratt & Whitney engines.—-k.1.1 


Something new in civil power- 
plant—the Rolls-Royce Con- 

way RCo.42/1 turbofan is 
shown for the first time 
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Second Show Report. . . . 


Missile and Rocket Developments 


PART from the appearance of Blue Streak hardware for 
A the first time at Farnborough, this year’s rocketry contri- 
bution will be largely remembered for the glimpse it has given 
of new and up-rated propulsion units. Considerable effort has 
been applied, within the Industry, to the task of squeezing extra 
performance from existing engine components and of applying 
ingenuity to the design of new low-cost systems, often with 
more than one specific application in view 

There was, for example. the Gamma Mk. 301 to enhance the 
performance of the Black Knight research vehicle, and the 
diminutive PR 37 rocket motor to boost the operational ceiling 
of the Jindivik target drone; both are products of the experi- 


enced team at Bristol Siddeley From de Havilland came 
Spartan I, a packaged liquid-propellent rocket motor competing 
in the same class as the short-duration solid booster And, of 


course, there was the Rolls-Royce RZ.2 engine now in the 
process of being up-rated from 137,000 Ib. to 150,000 Ib. s.1 
for service in the first stage of Europe's projected heavy satellite 
launchei 

This is not to imply that the airframe and electronics aspects 
of missile development were ignared, but for security reasons. 
there was little that could be shown of the ** second-generation ~ 
Bloodhounds, Thunderbirds and Seaslugs which are now under- 
going development trials Adjacent to a Firestreak Mk. I 
attached to the gunpack installation of the English Electric 
Lightning. de Havilland were permitted to show a full-size 
representation of their Red Top development but this had 
already appeared earlier this year at the Paris Aero Show 

The English Electric Blue Water tactical missile. as we 
observed last week, was well in evidence and special mention 


is due to the men from the G.W. Wing, School of Artillery 


Larkhill, who performed demonstrations of missile handling in 
a special tarmac display. Speed and efficiency, too, were in 
evidence from 37 G.W. Regiment, R.A., in bringing their 
Thunderbird Mk, Is to “ action stations.” 
Bloodhound Development 

In the Guided Weapons Park was to be found the customary 
representation of British guided weapons. These included four 
Bristol Ferranti Bloodhound Mk. Is, with attendant A.E.lI. 
Sting Ray target illuminating radar, and a placard reminder 
that Bloodhound Mk. 2 has “ already been chosen to defend 
the U.K., Sweden and Switzerland.” 

Bloodhound electronics were available for inspection in a 
nearby Ferranti booth, including an example of the semi-active 
homing guidance head, used on Mk. 1, and a model of the 


Right, specially designed 
for hypersonic research 
in the upper atmosphere, 
this three-stage Jaguar 
vehicle has been jointly 
developed by W.R.E. in 
Australia and the R.A.E. 


Photographs copyright 
The Aeroplaneand Astronaut 


Below, the Avro Blue Steel 
ASM on the M.L. Aviation 
hydraulic loading trolley 
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Ferranti Fire Light continuous-wave radar ~ used for target 
illumination in the Bloodhound Mk. 2 system ordered by the 
Roval Swedish Air Force Board”; also related to the Mk. 2 
were transistorized printed wiring units and a box of transistor- 
ized printed wiring cards similar to those used in a launch 


control post, “which ‘s built around a compact digital 
computer.” 
Although this was the only “hardware” related to the 


improved Bloodhound on view, the British Atreratt Corpora- 
tion was able to fill in a few background details. In the design 
of Bloodhound Mk. 2, full account has been taken of the 
considerable developments of the bomber threat; while the 
Mk. 2 closely resembles the Mk. 1 in external appearance, the 
weapon system has been said to offer striking advances in 
virtually every aspect of performance 

The most imporant single factor is the use of continuous- 
wave radar guidance. In addition to enabling Bloodhound’s 
radar range to be extended, this has made it possible to achieve 
greater lethality against all targets down to very low altitudes, 
even in face of advanced electronic counter-measures. Similarly, 
advances have been made in the ground radar equipment which 


has already completed arduous test programmes Photograph copyright “The Aeroplane and Astronau 
Bloodhound 2 is powered by a new and more advanced A model of the Ferranti Fire Light continuous-wave radar to 
‘ version of the Bristol Siddeley Thor ramjet which gives even be used for target illumination in the Bloodhound Mk. 2 
better range and altitude performance. In numerous test firings system. 


already carried out, a substantial number have been against 
aircraft flying at very low altitudes These trials have proved 
outstandingly successful 

Examples of the A.W.A. Seaslug were again to be found in at the Paris Aero Show 


the company’s private-venture “ supersonic Seacat,” disclosed 


the Guided Weapon Park-—one rigged to demonstrate the On the British Aircraft Corporation stand in the exhibition 
action of the movable tail blades—but there was little further marquee was to be seen a realistic full-scale display depicting 
information on the Mk. 2 Seaslug, which is now under develop- = Paratroops going into action with SO0-Ib. Vigilant anti-tank 
ment for the Royal Navy. “It will have the accuracy and — missiles, illustrating the weapon's adaptability for use in difficult 
dependability of the Mk. 1 plus longer range, better perform- — terrain It is the impressive claim that ‘ess than half the 
ance against low-flying targets, and surface-to-surface capability. number of Vigilants are needed for a given task than of any 


and will require no modifications to existing shipboard comparable British weapon. Recent achievements have shown 
environment 95° missile reliability, 90°, hits on vulnerable parts of tanks 
and 86, hits by soldiers firing their first missile 


Anti-tank Weapons In marked contrast. B.A.C. were also able to show a halt 

Malkara, the highly effective anti-tank guided weapon system. — scale model. beautifully finished in gold, of the UK Scout I 

was seen on this occasion mounted on a lightly armoured This the first. British-instrumented American-built satellite 

vehicle which, with a crew of three, carries four of the 216-lb. scheduled for launching early next year, will contain two 

missiles ready to fire. The range is well in excess of a mile electronic “ packs ~ developed and manufactured by Bristol 

Shorts have been content to show the Seacat Mk. 1, with Aircraft, These are an X-ray spectrometer, which will measure 

emphasis on production hardware and actual test equipment the incidence of solar X-rays over five energy bands, and an 

preferring the field of “solid accomplishment” to further extra high-tension generator unit which will provide a highly 

i glimpses of their project work There was no hint at all of stable 1,600-volt power supply to gas counter tubes used to 


detect radiation 
Research at Westcott 

On the M.o.A. stand in the outside equipment exhibition. a 
colour film illustrated two new research techniques developed 
at R.P.E.. Westcott. The first concerned the static-firing of a 
17-in. solid-propellent rocket motor which had been fitted with 
a swivelling nozzle as a means of investigating control problems 
of solid rockets for high-altitude applications. Continuousls 
oscillating at a frequency of 4 cycle per second. the nozzle 
produced a side force of approximately 500 Ib 

The second part of the film was devoted to the remarkable 
technique. developed at Westcott. which permits direct 
photography of the combustion process actually occurring inside 
a solid-propellent rocket motor. The motor itself takes the 
form of a steel tube 21 in. long by 5 in. diameter. filled with a 
star-shaped. case-bonded,. propellent conduit. At the head end 
is a 24-in.-thick Perspex window, to which the propellent is 
bonded to prevent burning 

Through the window, the cine-camera (using Ektachrome film 
at 3,000 frames/sec.) secures an intimate picture of the combus 
tion process in which the star-shaped conduit is clearly seen 
receding at a steady rate. In this way it has been possible to 
determine that measured high-frequency ovressure fluctuations 
occurring in the motor. in the range of 100 p.s.i.. are associated 
with pulsations in the gas flow. 

On the same M.o.A. stand was a model of a directional radar 
which is being built at the Royal Radar Establishment. With 
a 45-ft.-diameter “ dish ” antenna, it will have the accuracy and 
(Continued on page 367) 


A range of Bristol Siddeley engine components which can be 
combined in various ways. Left, large and small combustion 
chambers for Stentor. Right (top), the small PR 37 chamber 
and (bottom) an experimental flight feasibility chamber 
for a four-chamber rocket engine of the type which could 
be applied in the third stage of a Blue Streak satellite 
launcher. All operate on HTP/kerosene 
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CWX q -] SOUND SUPPRESSOR 


for turbojets 

of up to 

330 |b/sec mass flow 
reduces ground noise 


by as much as 
45 decibels 


In independent tests in England, 


Flight Refuelling Limited, European 
licensee for Curtiss-Wright Sound 
Suppressors, have substantiated 
performance ciaims made 

for the CWXL-1. 


Flight Refuelling Ltd. 
Tarrant Rushton Airfield, Blandford, Dorset. 
Telephone: Blandford 501. 


Telegrams: Refuelling, Blandford 
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Know your airports... 1 


WHAT DO YOU KNOW ABOUT HEATHROW? 


Why call London Airport * Heathrow **? 

Because there are two London Airports now — Heathrow 
and Gatwick—so ‘LAP’ has become London (Heathrow) 
Airport. And today, as jet airliners depart from London 
to span oceans and continents in a matter of hours, the 
name of Heathrow revives memories of a more leisurely 
age of less exotic transport: when, two hundred years 
ago, mail coaches took the Bath Road across Hounslow 
Heath, past the “Three Magpies” which still stands 
near the airport entrance, on the three-day long-haul 
run between London and Bath. 


How long has it been an airport? 

First built as an airfield for R.A.F. Transport Command 
in 1944, on the site of the Fairey Aviation Company's 
small grass aerodrome known in the 1930's as Harmonds- 
worth (Heathrow), it was taken over by the Ministry of 
Civil Aviation at the end of 1945. The first proving flight 
was made in January, 1946 and the first passenger 
service was flown on June | of the same year. 

How big is it now? 

The airport covers 2,705 acres with a boundary length of 
12 miles. There is enough concrete in the five runways, 
roads and taxyways to build a first-class road from 
London to Edinburgh. It’s a town in itself and a busy 
one at that, with its own fire service, police force and 
bye-laws, a telephone exchange and a total staff of 28,000. 


What’s going on in the picture below? 

This shows an Esso crewman in the control compartment 
of a Python refueller. These 55-foot-long Pythons are a 
familiar sight at London (Heathrow). Each has a capacity 
of 12,000 Imperial gallons. High-speed hydraulic motors 
drive the two centrifugal delivery pumps to provide a 
pumping rate of 1,000 gallons a minute — 500 from each 
of two hoses. As always, precise filtration is a key factor 
in Esso service and all fuel supplied by the Python passes 
through 24-micron filter separators. 


PASSEN 


How has traffic developed since 1946? 


This graph gives the answer: 
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Today aircraft of 46 of the World’s airlines make regular 
use of Heathrow and the airport is the busiest in the 
World outside the U.S.A. 


What about Esso’s share in all this? 

With a staff of 130 and a fleet of nearly fifty refuellers, 
trailers and other mobile dispensing equipment to suit 
every need however large or small, Esso handles a 
million gallons of fuel a week at Heathrow. Its storage 
tanks at the Perry Oaks fuel farm hold this amount — 
plus nearly half as much again in the tanks at the 
Central Area Plant. And out at Perry Oaks Esso now 
has its own manufacturing plant for water methanol 
and demineralised water. 


And how about the future? 

Airport facilities are expanding rapidly. No. 5 runway is 
being extended to 11,000 feet, the long-haul passenger 
building now under construction in the Central Area is 
due for completion soon and a new permanent freight 
building should be ready in 1963. As for Esso’s plans, 
they are based on the determination to stay two steps 
ahead of current demands, to provide safe service fast 
whatever the need and ensure that fuel service will never 
be a limiting factor for the rapidly-growing air traffic 
of tomorrow. 


Esso Petroleum Company Limited, 
Aviation Department, 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HYDe Park 7030 
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GETS IT 


| 


* 


..»AND KEEPS IT GOING 


‘Ignition on!’ and an aircraft power plant bursts into life... AEI power starts it. 
Every electrical requirement for aircraft is met today by AEI, from ignition 
equipment for turbine or piston engines, to the supply of switchgear, generator 
sets, and the development of complete electrical systems for future flight 
projects. The efficiency and reliability of AEI electrical equipment is 
appreciated today by manufacturers and operators of leading aircraft of all types. 


Associated Electrical Industries Limited 


Aircratt Equipment Group 
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(Continued from page 366) 


speed of movement necessary for tracking artificial satellites 
and represents the type of equipment “ which may be used in 
long-distance communication satellite work.” 

Although there was no fresh technical information available 
on the Avro Blue Steel “ stand-off bomb.” some indication of 
the problems of handling the missile in service was given by an 


R.A.F. demonstration in the Guided Weapons Park. The 35-ft. 
missile was shown being transferred from the transporter- 
unloader to the hydraulic loading trolley 


The transporter-unloader has been developed by A.E.C.. Ltd.. 
of Southall. The hydraulic loading trolley. which conveys the 
missile to the parent bomber and offers it up to the release 
mechanism, is the responsibility of the M.L. Aviation company 

In conjunction with the “ hardware.” A. V. Roe exhibited an 
interesting photographs covering various aspects of 
Blue Steel's development. production and flight trials 

Briefly. these various activities can be summarized as follows 
Design teams at Woodford. Cheshire and London are concerned 
with the missile’s structural. mechanical, electrical and electronic 


series ol 


design Associated contractors are de Havilland. Bristol 
Siddeley Engines and Elliott Brothers (Inertial Navigation 
Division), Sub-contractors include Whitworth Gloster Aircraft 

Laboratory and test work embraces propulsion. control. 
guidance. heating. cooling. fusing and arming and warhead 


systems; also the adaptation of V-bombers to carry the weapon 

Inspection teams work in close concert with design, develop- 
ment and production engineers in a constant effort to increase 
the missile’s reliability A defect-reporting system feeds back 
information to design teams 

Manufacture of Blue Steel structures and equipment ts carried 
out at the Chadderton and Woodford factories of A Roe 
A special Electronic Production Unit has been established at 
Woodford for the manufacture of electronic components 
Stentor engines and navigators for the missile come off the 
Bristol Siddeley and Elliott production lines 

An elaborate Trials Organization based at Woodford is 
responsible for the trials preparation. flight carriage and launch 
ing of missiles during the development phases of the Blue Steel 
programme. Information on the behaviour of the various 
missile systems is sampled. telemetered and recorded during 
flights. while kine-theodolite and radar traces of trajectories are 
obtained from the missile range 

A large Trials Organization exists in Australia for the flight 
testing of Blue Steel over extended ranges. Data ts recorded on 
film and magnetic tape and reduced by the Trials Analysis 
Organization. which also prepares reports on all flight trials 
using modern computer techniques 

The Service requirement that Blue Steel should have extreme 
reliability and require “the very minimum of pre-flight atten 


tion” is reflected in the care with which each stage of the 
missile’s development and production ts controlled This is 
naturally as much concerned with the engine as with the 
urframe and its internal systems 

Stentor engines in Blue Steel are requl ed to remain ready 
for instant use when slung beneath V-bombers for weeks on 
end during routine standby periods over several years Yet 


despite this, the twin-chamber Stentor ts not fired from the 
time it leaves the factory until after the missile has been 
released from the parent alrcr ift Flight experience so far 


been achieved 
have evolved 


high standard has 
Bristol Siddeley 


indicates that the necessary 


To guard against corrosion, 


In the Army's guided missile 

compound at the foot of the 

hill, the English Electric Thun- 

derbird and its vehicles were 
well in evidence 
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special procedures and equipment for drying out the engine 
with hot air after the propellents have been drained. The 
engine is provided with suitable connection points so that 
each section of the propellent system can be dried out without 
breaking a single pipe joint 

Some parts of the engine remain in contact with propellents 
throughout the whole period of standby and special care has 
been taken to ensure that they remain in perfect condition. 
Bristol Siddeley report that standby and storage tests have 
confirmed that the engine is satisfactory over periods of several 
years under representative conditions 

Jaguar, briefly mentioned in our first report last week, has 
been a joint effort by the Aerodynamics Department of the 
Royal Aircraft Establishment and the Aerodynamics Division 
of the Weapons Research Establishment in Australia. All three 
stages make use of solid propellent rocket motors produced 
by the Rocket Propulsion Establishment at Westcott. Launch- 
ing is carried out at Woomera 


6600 MPH 


af < 


—4500 MPH 


OU 


Flight trajectory of the Jaguar hypersonic research vehicle. 


Fired at an angle of about 70° to the horizontal, the first 
stage uses a Rook motor (not a Raven as previously reported) 
which burns for about six seconds: this accelerates the vehicle 
to a speed of ibout 3,000 ft/sec., after which the three stages 
continue to coast up to an altitude of about 80,000 ft. Shortly 
ifter reaching the peak of the trajectory, when the vehicle is 
inclined about 10° downward, the second stage Gosling motor 
is fired by radio command from the ground. The combined 
second and third stages then accelerate in three seconds to a 
speed of 5,500 ft/sec., after which the final stage Lobster motor 
is ignited automatically and this stage separates and continues 
to accelerate up to about 10,000 ft/sec 

Measurements of temperature, pressure and acceleration, 
made throughout the flight by instruments carried within the 
head of the third stage. are telemetered to the ground. Trajec- 
tory and velocity data are obtained by a combination of radio- 
Doppler, radar and optical tracking devices. 

The small meteorological rocket being developed by British 
Aerojet for the Meteorological Office is expressly designed to 
iscend into the region between 30 to 60 miles above the Earth 
which cannot be reached with balloon-borne instruments and 
vet is too low for investigation by artificial satellites 

As the rockets may be used in places where the area available 
for the empty motor cases to descend is severely restricted, the 
safety of the trajectory has been a primary consideration. Dis- 
persion is due almost entirely wind deflection of the path of 
the rocket just launching and is reduced to a minimum 
by the rocket’s high initial acceleration 

Technical data: Overall length 7.5 ft.: launching 
81 Ib.: all-burnt weight 31.5 Ib.: burn-out 48,000 ft.: 
velocity, Mach 4.3: initial acceleration 
acceleration 12¢ max.: launch velocity 


ifter 


weight, 
maximum 
SO¢g for 0.2 sec.: flight 
300 ft/sec. 
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Pilot releases A. Parachute A pulls 
B. shears C (wire), D drops out 
(D holds pallet against forward 
movement) A thus pulls load off 
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shears, E slips off I Rollers H 
clear J, jaws open \ B floats off 
with cable K which opens main 
parachute 
L- Unit-lock to transverse mem- 
bers M. Vertical and horizontal 
adjustments to claw N. P~© Pallet- 


lock (when not dropping) 
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Constant Speed /dling up to cruise: Governor 


gnals B to pass bleed-air C to air motor D. 
Motor D drives I d F to speed-up G already 
ransmitting from H to J from engine. J—and 

iiput K-—thus runs at proper 
speed Cr maximum Bleed-air cut off. 
Motor D now rotating in opposite direction 
is brake on J and venting 


Engine Starting: D driven by ground supply 
Clut automatically engages to drive 
engine M.J,G,H 

CSU Ground Running: Disconnect clutch N. 
Drive D 

Flight Emergency Drive: Disconnect N. Air- 
bleed from other engines applied as in ground 
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Second Show Report 


URING the short week of a Farnborough exhibition it is 
impossible. even for the specialist. to take stock of more 
than a few of the new devices. In our first report issue. last 
week, we picked out some of the more obvious trends in the 
electronics field and briefly described a few of the new items of 
equipment to be seen on the 340-odd stands both inside and 
outside the main exhibition tent. In this report some of these 
new exhibits are dealt with in greater detail and other interesting 
items are described 
Autoland and Pilot Flight Presentations 

One of the most interesting groups of airborne electronic 
exhibits were those devoted to the very vital fields of automatic 
landing and pilot flight-information presentation and control 
systems. The R.A.E. pilot's electronic eye-level presentation 
system (PEEP) was featured both by the Ministry of Aviation 
and Rank Cintel, and multiplex autoland equipment and the 
para-visual director (PVD) system were the main attractions of 
the Smiths Aviation Division display 

Progress in British autoland developments and the “ head-up ” 
type of cockpit presentations are now well into the hardware 
stage for both production and flight evaluation installations 
In addition to offensive military aircraft applications, all three 
systems autoland. PVD and PEEP are now being incor- 
porated or studied for possible use in future R.A.F.. B.E.A 
and B.O.A.C. transports. A number of overseas military and 
civil authorities are also undertaking flight trials of some of 
these developments 

Apart from the combined Smiths SEP.5 autopilot system and 
twin PVD installations for the B.E.A. Tridents, which will be 
operated initially at duplex flare-out level, the SEP.S. at fully 
triplex autoland level. is going into the Short Belfast for R.A.F 
Transport Command. Due in service in 1964, the Belfast will 
also be the first transport aircraft to have the R.A.E.-developed 
PEEP system. This pilot presentation system is also expected 
to be selected for installation in the five Vickers VC1Os recently 
ordered for the R.A.F 

Overseas contracts for B.L.E.U.-type autoland equipment now 
include the DC-7 installation which is to be evaluated by the 
F.A.A. at Atlantic City; a German Noratlas experimental 
system for a trials programme being planned at Hamburg: and 
a prototype installation ordered for the Transall. In addition 
to these single-channel installations. which are planned to be 
completed next year. SEP.S certification for the Trident and 
Belfast multiplex systems is now under way. including Belfast 
installation flight trials in a Comet 2E and Varsity 

A number of PVD evaluation programmes are also in 
progress or planned. K.L.M. is now flying a DC-8 with such 
an installation. which is to be raised to “ second-stage ~ level 


Airborne and Ground-based 
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Electronics 


Details of the Decca Radar environment stabilization system 
showing the method of ccnstruction of an electronic cabinet 
The upper unit is a cold plate surrounded by a heated blanket 
Transistors are arranged at the top and bottom edges of the 


circuit boards. A picture of a complete installation appeared 


in last week's issue (p. 307). 


to give flare-guidance during approach and landing: PVD equip 
ment has been supplied to Boeing for flight trial evaluation in 
their Dash Eighty (707 prototype) aircraft: Sud Aviation are 
going to install PVD in a Caravelle: B.O.A.C. are to have a 
trials installation in a 707 to evaluate the system for possible 
installation in their VCIOs; and the R.A.F. is studying its 
possible applications. 

It is understood that the United States is determined to have 
the ICAO specification for 1s ratsed to a level suitable for 
providing automatic-type landing guidance. The aim 1s to 
eliminate the leader cable requirement and thus do away with 
the associated ground and airborne installations 

The PEEP display for the Belfasts of Transport Command is 
expected to incorporate flight director, attitude, and, 
possibly. height intormation. The = aircrafts standard-type 
primary flight instrumentation will remain. Up to the present 


speed 


time R.A.E. flight trials of the PEEP system have been under 
taken with a Meteor T.7. but a Hunter T.7 is expected to be 
ready next year for more advanced work. including ls 
approaches 
A.T.C. Developments 

Although there was nothing specifically new about the 


demonstration by the M.o.A.’s A.T.C. Experimental Unit. this 
was extremely interesting as showing how simulation methods 
can be used to study traffic control problems and to devise 
appropriate solutions for them 

The demonstration at Farnborough was. in effect. a scaled 
down variant of the real thing -with the single airways 
procedural progress board. its associated radar monitoring and 
televised writing-desk positions being fed first with actual 


(Continued on page 371) 
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On show for the first time was this Ferranti Type 100 inter- 
mediate size stable platform. Seen mounted in a transparent 
display sphere, it incorporates three Kearfott single-axis 
accelerometers, two Minneapolis Honeywell gyros and a 
Kearfott gyro, all of which are manufactured under licence 
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Flight Refuelling Ltd., 


Tarrant Rushton Airfield, Blandford, Dorset. 


Telephone: Blandford 501. 


Telegrams: Refuel 


fuelling Blandford. 
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NOW 
IT'S 


NEW FORCE IN ENVIRONMENTAL ENGINEERING 


Pye, one of the foremost names in British electronic engineering, has now consolidated the achievement of its subsidiary, 

. Bryan Savage Ltd, and at the same time broadened the scope of its activities by bringing it into association with the grea 
W. Bryan Savage Ltd, and at th time broadened th f its activities by bringing t t th the great 
Ling Temco Vought Corporation of America to form a new Company, PYE-LING LIMITED. This organisation will 
produce a range of Vibration and Fatigue Testing equipment that will be unmatched throughout the world for compre- 
hensiveness and quality. The resources and experience of both the Pye Group and Ling will ensure that the British Aircraft 
Industry will have immediately available the precise equipment it requires for the proving of every type of component. 


ooled Vibrator illustrated has a Thrust Rating of 30,000 1b. and is the 7 
iprehensive range which starts at 25 lb. ) 


VIBRATION ENGINEERS 


PYE-LING LIMITED, 7-8 DALSTON GARDENS, STANMORE, MIDDLESEX 
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Second Show Report. . . . 


(Continued from page 370) 


(recorded) traffic situations and then with simulated air traffic 
problems 

These simulated problems were fed in from five instrument 
positions at which part-time assistants--who have been taught 


the RT jargon and the limitations of transport aircraft operation 
* captains.” call up the imaginary A.T.( 
ind to ask for instructions: they 
with the necessary modifications to altitudes. headings 
forth. These modifications, given by the experimental unit 
controller (or by a trainee controller, as the case may be), are 
duly simulated on the progress board and radar display so that 
their effects on the total traffic situation can be watched and 
further necessary me fications made to the traffic flow 
arrangements 
This dynamic 


centre to give 
then proceed 
and so 


act as 
their positions 


simulation system originaily intended. in 
the main, for the study of A.T.C. problems and the testing of 
new equipment, but is also being used more and more as a 
means of providing real-life training for procedural and radar 
controllers. In the demonstration at Farnborough there were 
only five “ captains positions providing the su ted move 


ments of tt experimental unit there 


Was 


five different aircraft: at the 
are 15 such positions and there will. in due course. be 60 at the 
Hurn (Bournemouth) centre 

The entire 
period otf 


including both the 10-minute 
and the superimposed 
was almost startlingly true to life 
the 

closed-circuit 
and displaying 


demonstration 

recorded traffic 

simulated traffic movements 

ind real action had to be taken from second to second by 

controllers. The equipment included 
fr 


television, which is used as a means of relaying 


Situations 


show n 


flight data at the control positions from a “ TV writing desk 
One of the recent problems which has been studied by the 
experimental unit was that of the traffic over the Thames 
Estuary. as this was related to the Southend Airport control 
system The actual traffic was first recorded. studied and 
reported upon: then simulation was used to develop effective 
new procedures both for the Southern Air Traffic Control 


Centre and for Southend control itselt 
Among the next steps in simplifying and co-ordinating the 
uir traffic controller's work will be the introduction of automatic 


data processing and data display. Elliott Brothers--who are 
now engaged in the development of an experimental A.T.C 
system based on a digital computer were. as we explained in 


last week's report. demonstrating the practical use of a standard 


general-purpose digital computer (the Elliott 803). which had 
been immed to complete Various A.T ind similar 
functions 

Calling on its very complete “ memory ™ store. the computer 


(and its teleprinter) provided answers to all normal E.T.A. and 
traffic “* conflict questions on a simple airway system which 
could be used by 60 or more different aircraft. It also simulated 
aircraft movements and interception on a ppt display: operated 
an airline seat-reservation system: and acted as an automatic 


telegraph switching centre for a closed communications network 
The whole of the detailed work of programming the computer 
for these complex operations had been completed in the few 
weeks prior to the Farnborough Show 

Radar will begin to come into its own as a primary 
rather than as a monitoring aid to traffic control 
secondary radar 1s fully developed and in overall use 
words. when transponders in all aircraft can supply 
identification 1 other operational 
match the echoes on the radar displays ( 
components of their system-—the ground 
which has engineered to an M.T.C.A 
tion and meeting ICAO and 


control. 

when 
in other 
1utomatic 


essential information to 


showing 
equipment tor 
(M.0.A.) specifica 
tr insponder 


Were 


been 


requirements a 
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designed in accordance with ARINC characteristics 532B. The 
pulses from the ground station trigger within-range airborne 
transponders to transmit any one of 64 different reply codes. 

Two of Marconi’s exhibits in the field of A.T.C. development 

the combined synthetic radar display unit, and the parametric 
amplifier and mixer--were briefly described in last week's 
report Also of special A.T.C. interest was the tabular display 
unit for the conversion of digital information into cathode-ray 
tube characters. This information, fed from a data-processing 
computer or is converted directly into characters on 
the face of a CRI time over more conventional 
output handling through teleprinters 


processor, 


hus saving 


Pictorial Navigational Displays 

Developments in two basic types of pictorial map presenta 
tions were to be seen. The “moving map” display was 
featured on the M.o.A. and Ferranti stands, and “ roller map” 
units were shown by The Decca Navigator Company 

Originally designed by the R.A.E. and now being engineered 
and produced by Ferranti, the moving-map display system for 
presenting navigational position and track information was first 
exhibited earlier this year at the Farnborough “open day.” 
Primarily a navigator’s aid for low-level high-speed aircraft. it 
employs aircraft present position and track markers, super- 
imposed on an optically projected moving map. 

Capable of being fed by any airborne navigational equipment 
producing outputs in the form of grid ground miles and track 


angle--such as Doppler or inertial systems-—-the moving-map 
display can be either track-established or north-stabilized. The 
maps are reproduced on 35-mm. colour transparencies, each 


representing one standard 1-in-500,000 aero chart. A total of 


140 such map transparencies, each covering an area of 
170 naut. miles by 120 naut. miles, can be loaded in strip 
form at any one time for projection on to a 6-in.-diameter 


ground-glass screen at a scale of either 1 in 500,000, or I in 
1.000.000 

Aircraft indicated by a circular marker in the 
centre of the screen and a radial cursor is superimposed on the 
map and graduated in strips of 5 naut. miles. Lengthwise 
movement of the film strip corresponds to change of eastings 
and sidewise movement to change of northings. North-south 
map can be but manual operation 1s 
required for east-west map changes 

Three types of Decca roller-map units are now in production 
for the Services Iwo are designed for use with Doopler or 
inertial navigation systems and one is a self-drive unit for fitting 
in front of other cockpit instruments 

All three units provide a continuous visual presentation of 


position is 


changes automatic 


aircraft position on a standard aero chart and are based on 
techniques developed with the Decca Flight Log. In the two 
which accept automatic navigation system inputs, movement 
The R.A.E. ‘ moving- 
display featured 
on the main M.o.A 
stand As described 


above, it has a 6-in.-dia 
ground-glass screen, 
two presentation scales 
and can be either track- 
established or north- 
stabilized 
Below, three different 
types of  roller-map 
units were exhibited 
by Decca. Providing a 
continuous visual pre- 
sentation of aircraft 
position, they are based 
on Flight Log tech- 
niques 
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across track is shown by lateral displacement of an arrow, 
and all three units show aircraft progress along track by move- 
ment of the map below the arrow. Measuring approximately 
8 in. St in 2 in., they weigh between 34 and 5 Ib 
Accurate and Simple DF 

The new Standard Telephones direction finder -demonstraied 
on the outside radar site is a departure in design from normal 
long-base pr techniques and makes use of a true, rather than 
a simulated. Doppler etfect. The rapidly rotating (180 r.p.m.) 
12-ft.-diameter aerial. which provides this Doppler effect. has 
had its aerodynamic drag reduced and absorbs only about } h.p 

For the demonstration at Farnborough the receiver was 
monitoring the London-Paris Amber | airway frequency and 
RT signals were coming up fairly frequently The indicator 
which is of the simple electromechanical lighted-needle type 
produced dead-beat bearings in less than a second after an 
aircraft's transmission had started 

The main practical features are simplicity, in terms of under- 
standing. operation and servicing. and a low first cost. The 
system had been designed primarily for use on secondary 
airfields, but the standard of accuracy is high enough for the 
equipment to be considered for use at any airfield 


Environment Stabilization 

The application of environment stabilized transistor engineer 
ing in radar display and data-handling systems was. as described 
in our preliminary report last week. demonstrated by Decca 
Radar. Shown in the form of the company’s new TDS Mk. V 
equipment. this technique employs an integrated liquid cooling 
system combined with electrical heater circuits to overcome the 
instability of transistors and to maintain all the electronic units 
it a preset constant temperature to within +0.25° ¢ 

By using an integral refrigeration unit and heat exchanger 
coupled with thermally insulated reinforced glass-fibre cabinets 

thus making possible the more reliable conversion from valves 
to transistors. Decca have introduced a number of important 
improvements in this type of electronic equipment. The overall 
size and power requirements of a fully transistorized display 
system are reduced by a factor of approximately 10 by compari- 
son with equivalent valve equipment; integral wiring has limited 
the number of inter-unit connections and therefore greatly 
reduced laboratory and on-site installation costs; and the 
problem of heat dissipation has been overcome. 

But by far the greatest result claimed by this development has 
been the improvement in reliability. During prototype trials. 
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which have now exceeded 10.000 hours, an availability rate of 
over 99.75°,, has been achieved. Only two component changes 
involving a total close-down period of approximately 22 hours 
have been necessary during this continuous evaluation period 
The TDS Mk. V system consists of central display drive 
equipment with associated transistorized viewing units. The 
drive equipment ts built on a modular basis and a basic group 
consists of up to three electronic cabinets operating in conjunc 
tion with one power and coolant cabinet. Each electronic 
cabinet contains three open cold plates which house the printed 
circuit boards Controlled by individual temperature-sensing 
systems, the cold plates are surrounded by heater blankets to 
maintain their surfaces at a stable temperature. normally set 
within the 20-25 C. bracket 
Initiated by Decca as a private venture. this transistorized 
radar display and data-handling system now has Ministry 
support. The first production equipment is now completing its 
acceptance trials prior to delivery in a military project 


Light and Executive Aircraft Aids 

Communications. navigation and autopilot equipment for the 
lighter single- and twin-engined aircraft were well represented 
this year 

A Cossor subsidiary. Communications (Air), Ltd., exhibited 
an A.R.B. and M.o.A,. Class-One-approved 100-channel vor/iLs 
equipment. Known as the C.A.2, this comprises a receiver 
navigation unit. a cockpit controller and a combined I1s/vor 


The Beagle-Masefield B.206 prototype instrument-panel mock- 
up seen on the Smiths Aviation Division stand. It contains 
modified existing Smiths flight instruments, a Motorola VHF 
comm./nav. installation and “ car-type’’ engine instruments 


indicator. Automatic or manual vor selection is available 
within the 108.1-117.9 Mc/s frequency band and the indicator 
unit has normal cross-pointers for ILS presentation. On selec 
ton of a vor beacon. a compass card mounted round the 
periphery rotates to give bearing information in conjunction 
with the vertical 11s needle. The U.K. price is about £1,600 
Standard Telephones showed an unfinished laboratory model 
of the low-power version of their new STR-37 vu transmitter 
receiver. Providing 400 switched channels at 50 ke/s spacing in 
the 116-135.95 Mc/s range. this self-contained unit is designed 
for use in light aircraft or for stand-by installation in larger 
types A matching independent three-unit navigation system 
comprising ILS;/VOR/Marker receivers and instrument drive is at 
present under development. The basic STR-37 transmitter 


receiver measures 3.75 in. X 5.75 in. & 7.8 in. and weighs 6.5 Ib 

A panel-mounted vur transceiver with separate modulator 
and power pack was featured by Elliott Brothers. Providing 
720 communications channels at 50 spacing the 
108-144 Mc/s band. this installation is priced at under £650 
including mounting tray. connectors and crystals 

Smiths Aviation Division exhibit included an instrument-panel 
mock-up of the Beagle-Masefield B.206 prototype. This con 
tained a mixture of “ car-type ” engine and other instruments 
modified existing Smiths flight instruments units and a Motorola 
M-135 comm./nav. installation 

Smiths are supplying instruments for all the Beagle range ot 
light and executive aircraft and are planning to produce 
Motorola VHF equipment under licence in the United Kingdom 
This will have Class One M.o.A,. approval with a limiting all-up 
weight restriction. 


Photographs copyright “The Aeroplane and Astronautics” 


The A.T.C. Experimental Unit demonstrated the way in which 
aircraft movements can be simulated during the study of 
traffic-handling problems. These are the control desks at which 
the ‘pilots'’ operate the individual aircraft entering the 
simulated traffic pattern. 


— = 
; 
= 
3 
| 


SEPTEMBER 


14, 


1961 


THE AEROPLANE 
and ASTRONAUTICS 


SINCE THE EARLY DAYS Of jet aircraft, Refrasil has played a 
vital part in high temperature insulation. Today Refrasil is used 
in most experimental projects, including the Hawker P1127 VTOL 
aircraft, as well as the majority of British production engines 
and aircraft. Why? Because Refrasil blankets can withstand 
continuous temperatures of 1,000 C. Further, they are precision 
made to the specific needs of a development programme or other 
application. A prototype shop is an invaluable part of the Design, 
Technical, Advisory and Maintenance services operated by 
Darchem Engineering before and after sale. And, another pro- 
duction point: no aircraft programme has ever been held up for 
deliveries. Whenever you have an insulation problem consult 
Darchem Engineering. 
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LIFT and THRUST from ONE ENGINE- 
the revolutionary Pegasus turbofan 


The new Bristol Siddeley Pegasus high-ratio turbofan 
represents a major engineering breakthrough in the 
tield of aircraft propulsion. 


Because the Pegasus can be fitted with movable nozzles 
evenly disposed around the centre of gravity which give 
directional control to its total thrust, this remarkably 
versatile engine provides the airframe designer with a 
single power source for all conditions of flight. 


VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 


High by-pass ratio gives high thrust for low weight, 
low fuel consumption and low noise level. 


Conventional installation. Operational simplicity. In- 
dependent of all fixed ground installations. 


Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 


The Bristol Siddeley Pegasus has already been selected 
for, and is now undergoing trials in the Hawker P 1127 
VTOL light strike aircraft and is supported by the Mutual 
Weapons Development Programme for NATO. 


BRISTOL SIDDELEY ENGINES LIMITED TURBOJETS - TURBOFANS - TURBOPROPS - RAMJETS - ROCKET ENGINES 


MARINE AND INDUSTRIAL GAS TURBINES + MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES + PISTON ENGINES - PRECISION ENGINEERING PRODUCTS 
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PEOPLE 
AT THE 


SHOW 


Earl Mountbatten of Burma, Chief of the United Kingdom Defence Staff, 

watches the flying from the President's enclosure. Second from left is 

Air Marshal Asghar Khan, C.-in-C. of the Pakistan Air Force; among those 

in the background are Sir George Gardner, Mr. Eric Turner, Sir Aubrey 
Burke and Mr. N. E. Rowe. 


Above, Col. W. L. Wordon of the U.S.A.F. (left) 
and Col. F. M. Clarke from NATO 


Below, Mr. Peter Masefield discusses executive 
aviation with Mr. J. V. Connolly. 


Above, Sergei Ilyushin 
(second from left) and 
Oleg Antonov (second 
from right) were among 
the Russian guests to 
be seen with Sergei 
Leschenko (right) deputy 
chairman of the Soviet 
State Committee for 
Aircraft Production 


Below, left to right, 
Weg. Cdr. J. H. Walton, 
C.O. of No. 25 Sqn.; 
Mr. E. C. O'Brien of 
Glosters; Sqn. Ldr. E.G 
King, of No. 25 Sqn.; 
Col. E. F. Holck from 
Denmark; and Maj. J 
Bjerre, also from Above, left to right, Mr. Eric Mensforth 
Denmark. and Mr. E. C. Wheeldon of Westland 
Aircraft talk helicopters with Mr. A. H. 

Milward, of B.E.A.; in the background 

is Mr. B. S. Shenstone of B.E.A. 


Below, Lieut.-Gen. O. Bull, C.-in-C. of 
the Norwegian Air Force (centre) 
with Air Vice-Marshal V. S. Bowling 
(left) and Air Marshal Sir Kenneth 
Cross (right). 
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"ALL RIGHT - 
WHO'S THE 
COMEDIAN 7° 


“Bag 


"THE PROPER 
WITH OWN PRIVATE 
DRAUGHT, IN CONDITIONS OF NiL WIND) ONLY 

AND FLYING WAS BRIEF, BECAUSE SEE WHAT WAS GOING ON 


ce, 
“PRETTY DULL AND TOTALLY OVERCAST 
“THAT 7 (TS THE 
FOR THE NAVIGATOR'S 
ABACUS 


So, PAUSING ONLY 
To PASS ON AN =. 
\TEM OF PURELY 4 ; 
TECHNICAL INTEREST f 
_————— | TURNED "To THE FLYING DISPLAY IN “THE MIGHTY EXHIBITION TENT 


FORTHE Stay- AT- HOMES, 
QUILL 
RIBED THE SHow ‘UMP, 
ON COMERCIAL TV OF OER | = 
OP TORQU iN 
BUT THEN You REAR 


Mis THE 
CHOKE OF FARNBO-ROUGH COMMENT ———— AND RAE-ILLERY 


BEAMONT SHOWED 
THAT THEY MAKE'EM “THEIR CRE “THE LEASH of HPUS- 
DAY 


PRETTY RUGGED UP 


FALL BEDFORD, LACKING CRILING FoR NEWTON-Hre 
SPINNING, SPUN HORIZONTALLY 


“tr WAS Lie PARIS 
FLING CONTROL!” 


Perse | 
\ | 
4 | KNOW ITS NOT Day 2: 
~ 
| 
~ | ~ 
Vij 
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Farnborough Flashes 


In the Groove 

One of the principal talking points 
during the flying displays, was the new 
surface given to Farnborough’s 10,000-ft 
unway by T. C. Stewart (Contractors) 
Lid.. of Bury St. Edmunds The {-in 
wide grooves cut {-in. deep and 1 in 
part, all over the 870.000 sq. ft. of run 
way surface by a Clipper Consawmatic 
nachine are reckoned to add an effective 
10 to the available runway length by 
sason of the better braking obtained 


trom the Black Sheds to Laffan’s Plain 
A noticeable feature of the H.P.115 on 
e ground was its take-off run which 
ippeared to take full advantage of the 
long Farnborough runway and—so one 
ybserver thought—the “ hidden 10°, ™ as 
well 


Non-laminar Supersonics 
It was interesting to note that the 
H.P.115 wing was not flush riveted The 


ont part of the surf ice that matters. so 
ta is vortex lift is concerned, is the 
leading edge portion—-and this, it was 


roticed was clearly c ipable of being 
easily changed for the investigation of 


fitferent section shapes n that area 


Electronic Contributions 
ist year, the total export of capital 
voods from Britain’s electronics industry 
imounted to some £29 million. Of this, 
ibhout £15 million came from aviation 
| 


lectronic equipment Sales 


Cynical Streak 
A senior aeronautical engineer, looking 
up at Blue Streak was heard to remark 
How nice it is to see that, at last. we've 
yuilt a missile big enough to need a red 
ght on top 


Midas for VC10 
B.A<4 have ordered three Midas 
CMM /400/78,60 flight and maintenance 
recorders use in the VCI1O The 
inufacturers of the equipment, Royston 
Instruments, Ltd., state that this is the 


for 


first order for an ejector type recorder 
which can be released from an aircraft in 
le event of a serious emergency The 
ecorde is fitted with various ecovery 


vids. including flotation, a homing beacon 
ind marker dye 


Doppler Orders 

Canadian Marconi have now delivered 
more thar 200 of their CMA-623 
Doppler associated naviga 
tion computers to airline operators i 
France now have a total of 30 installa 
tions. The Canadian company are plan 
ning to start production shortly of a new 
KU-band antenna and modified trans 
mitter/receiver unit for use with their 


existing military Doppler svstem 


sensors and 


Comet Hours 

At Aug. | last. 53 de Havilland Comet 
4s in service had completed 201 357 hours 
of flying Highest individual total was 
8.050 hours by G-APDC, a B.O.A4 
Series 4. Aerolineas Argentinas had one 
aircraft (LV-AHN) over 6,000 hr. and 
B.E.A. had two 4Bs (G-APMB and 
"PMC) over 3.000 hr 


THE AEROPLANE 
and ASTRONAUTICS 


Above, not a satellite 
second-stage for the 
H.P.115, but ground pro- 
tection for its vulnerable 
extended pitot head. 


Left, a Consawmatic con- 
crete saw, by the Clipper 
Manufacturing company, 
of the type used to 
groove the Farnborough 
runway. 


Left, the Jindivik 2B, as 
supplied to the Ministry 
of Aviation by Fairey 
Engineering, was ex- 
hibited at Farnborough 
with heat sources on the 
rear fuselage and a radar 
reflector over the tail 
pipe. 


Freight Door 

Vickers are designing a large forward 
freight door for the VC10. It would be 
applied to mixed passenger/freight ver- 
sions of the aircraft, in which some 
operators are interested 


False Alarm 

On _ the Tuesday, Martin-Baker’s 
demonstration of zero-zero runway ejec- 
tion with dummy, unfortunately pre- 
ceded its announcement by Oliver Stewart 
As a result, one guest, observing keenly 
through his binoculars, informed those 
1round him that the “™ parachutist’ 
to have been hurt—** He’s lying 


} 


iwfully still—jolly bad luck.” 


An attractive exhibit on the British 
Aircraft Corporation stand was this 
half-scale model of the S51 satellite 
which will take British instruments 
into orbit from a Scout launch vehicle. 
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“"REG-HAVE WE GOT ANYBODY 
NAMED PRESLEY ? ” 
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For Fatigue Testing 


Electronic Vibrators were showing a 
completely new design of  electro- 
magnetic vibrator for fatigue testing 
This can be oper ited resonance free Over 
a range of S-4,500-plus ¢.p.s. and has a 
useful frequency range in excess of 10,000 
c.p.s. It has been designed to deal with 
one of the problems of fatigue testing 
by electro-magnetic vibrations—that of 
the resonances created in the vibrator 
itself 


Bristol Aerojet’s meteorological re- 
search rocket which has an overall length 
of 7.5 ft. and weighs 81 Ib 


Doppler Drift Unit 

On the Ekco stand was a transistorized 
drift-measuring unit which be 
installed as an optional extra with the 
Ekco E.190 airborne weather radar as an 
aid to navigation Measuring aircraft 
drift angle by Doppler techniques. this 
unit is employed to move the radar 
scanner sideways until a video display 
Shows that the indicated deflection angle 
is equal to the drift ' 


Gnat Armament 

The pre-production Gnat Trainer 
XM 693 was shown at Farnborough with 
the wide range of offensive armament 
which it can carry both for instructional! 
Or operational roles. The Gnat has four 
underwing attachment points for external 
stores, and with two of these occupied by 


62-gal. drop tanks, can still carry two 
S00-ib. bombs or corresponding loads on 
the remaining pylons. To these can be 


attached two Bullpup ASMs, two 35-tube 
Thomas French/Matra 68-mm._ rocket 
pods, two Sidewinder AAMs, eight 3-in 
RPs with 60-Ib. heads. 12 x 3-in.. RPs 


with 25-lb. heads, or eight T.10 RPs 
Iwo camera pods for tactical recce may 
also be carried, plus tanks, or twin pods 
with two 0.5-in. Browning guns each, o1 
single 30-mm. ADEN cannon. Without 
drop tanks, the Gnat can carry two 1,000- 
Ib. bombs, or up to 18 x 3-in. RPs 


Air/Sea Rescue 

A new all-transistor miniature radio 
beacon has been added to the Ultra 
Electronics range of air/sea rescue com- 
munication equipment Radiating an 
omni-directional signal on 243 Mc/s, the 
beacon also has an optional two-way 
speech facility Total weight of system. 
with speech facility, is 46 oz.; without 
speech the weight is 36 oz 
Supersonic Engine 

4 diagram on the Bristol Siddeley 
stand showed that the company favours 
an unreheated turbojet (Olympus deriva- 
tive) for Mach 2 operation, and a duct- 
burning turbofan (Pegasus derivative) for 
Mach 3 The turboramjet engine is 
recommended for speeds above Mach 4 


Central Warning System 

Rank Cintel have developed a central 
flight-deck warning system which 
employs a tri-colour cathode-ray tube 
divided into three equal segments of red, 
amber and green to provide colour 
coding of aircraft and engine faults. By 
the use of transistor electronic waveform 
generation techniques, a failure condition 
is written on the face of the 4-in.-square 
indicator tube in the correct colour code 
Zone 
Closed-circuit TY 

The Electronics Division of Murphy 
Radio were showing a new closed-circuit 
television camera and monitor The 
camera, which has automatic sensitivity 
control, will operate into any standard 
40S-line TV receiver 


Viper Application 

Bristol Siddeley’s Viper 20, derived 
from the Viper 11 with a zero stage, has 
been specified for one version of the 
Piaggio-Douglas PD-808 executive twin 
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Avro Flights 


The two prototypes of the Avro 748 
(G-APZV and G-ARAY) have flown 
about 900 hr., most of this being on the 
second aircraft. The first production 748 
(G-ARMV) is actually the seventh ai 
frame built—-two others are test specimens 
and two were destroyed before com 
pletion in a factory fire. 


Airborne Audio Warning 


On behalf of the R.A.F. Institute of 
Aviation Medicine, Ferranti have intr 
duced a transistorized audio warning 
device which can be used to provide 
immediate speech warning of faults 
monitored by a central aircraft warning 
system. Warning messages are recorded 
on a closed loop of magnetic tape and are 
designated “priority” o1 
respectively. Signals are repeated three 
or more times until manually cancelled 
by the pilot 


“commo! 


H.P.11S Progress 

Up to Sept. 2, the H.P.1IS had made 
six flights, including its delivery fron 
Bedford to Farnborough Three more 
flights were made at Farnborough o1 
Sunday, Sept. 3, so the first public flight 
on Sept. § was the 10th since the aureralt 
first flew on Aug. 17 


Visual Flight Simulator Orders 


“ Substantial “ contracts for General 
Precision Systems’ visual flight simulator 
attachments have been placed by British 
European Airways for their Viscount and 
Vanguard simulators and by the M.o.A 
for all types of flight simulator in se! 
vice with the R.A.F. and the Ministry 
The G.P.S. visual flight attachment 
known as Terravision, presents a dynamic 
picture of the airfield during take-otl 
and landing (see our issue ol Jan. 20 


p. 71) 


New Radar Simulator 


Solartron announced their transisto 
ized three-dimensional radar simulats 
for A.T.C. training The simulator 
which is based on analogue compute! 
techniques, can be arranged to work wi 
existing ppt displays. either locking 
live radar or displaving synthetic echoc 


Prominent on the Sperry stand was their Twin Gyro Platform for inertial navigation 
systems. It was being seen at Farnborough for the first time. 
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Delaney Gallay 


ALL METAL 


VIBRASHOCK 
ISOLATION 


Vibration and Shock Control Systems 


and a high damping effect. They require 

no adjustment or maintenance. 

The basic principle of Vibrashock 
Delaney Gallay have now introduced Isolation can be applied in an endless 
a new and fully developed type of variety of ways to protect virtually 
all-metal vibration control system, any piece of equipment however 
designed to protect delicate equipment mounted. We are actively engaged in 
from vibration and shock engineering systems for the aircraft 
These units are small, lightweight and industry and shall be glad both to tell 
accommodate both axial and radial you about our work and discuss your 
motion. They have a wide loadtolerance needs 


Vibrashock Isolation units are available in standard sizes so that we can design a complete system for the 
and types and data sheets can be supplied on request. equipment you wish to protect, since it is only in this 
We strongly recommend, however, that you should way that maximum advantage can be taken of Vibrashock 


consult us at the earliest possible stage of your project lsolation’s remarkable properties. 


= Vulcan Works, Edgware Road, 
TD London, N.W.2. 
dod Telephone: GLAdstone 2201 
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airfield control 
radar 


type 424 


5 DECCA RADAR LIMITED LONDON ENGLAND 


The Decca Type 424 Radar—the simplest and most straightforward of all radar landing aids—is highly efficient, 
accurate, easy to operate and maintain, and is exceptionally reliable. It has the following outstanding features:— 


Twin channel for full and immediate stand-by 
Unimpaired performance in bad weather. 
Instantaneous multi-runway coverage. 

High landing rate. 

Proved remote control of all functions. 

Low capital and operating cost. 
Straightforward to operate and maintain. 


The widespread use of 424 Radar at airports of all 
sizes is a measure of the confidence placed in it by 
civil and military authorities throughout the world. 
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Safety and Systems 


IRCREW survival was a prominent theme of this years 
S.B.A.C. Show programme, in which for the first time there 

vere daily demonstrations of an actual ejec This was 


zero-height and zero-speed from a lorry In the 


n iddle of the airfield, with the Martin-Baker rocket issisted 
VTOL seat, which approaches the ultimate in escape iids of this 
kind Apart from the clean separation and soaring 350-ft 
trajectory of this demonstration its most IMpressive features 
were the confidence displayed by its routine daily operation, 
ind the consistency of its performance 
Although the zero-zero demonstrations were undertaken with 
live test ejections have been 


a representative dummy load, tw 
made with this new seat by Fit. Lt. W Tr. H. Hay It 
incorporates the experience gained by the production ol nearly 
16.000 ejection-seats by the Martin-Baker company) which can 
claim over 460 lives saved by its products 


Inside the static show, Martin-Baker exhibited a Mk. 4 MSA 


production seat for the Blackburn Buccaneer. and a Mk. H.5 
init for the McDonnell F4H Phantom of the U.S Navy The 
Buccaneer seat is designed for canopy penetration as the 
standard escape technique, and has extensions above the head 
est and thigh guards to protect the pilot [rom injury The thigh 
guard penetrators serve al to reduce a tilt tendency should 


unshattered part of the 
permit 


the forward part of the seat strike an 
canopy during penetration. The extended side val: 


n addition an improved stowage of the leg restr ng linkage 

The Buccanee seat s otherwise similar to the standard 
Mk. 4 unit, with the usual features of personal equipment 
quick-connect electric seat-height adjustment emergency 
‘xvgen system, and horseshoe-shaped canopy pack The 
McDonnell Phantom seat, which may be used ejection at 
speeds considerably above Mach 2. is generally similar to the 


like all the Mk § 
et the the 40 g 


American 


crasn case 


series for 


Mk. 4 unit except, 


aircraft, its structure is stiffened to me 


Like all ent Martin-Baker seats, it also has the simplified 
manual override system incorporating a_ cartridge-fired 
guillotine to sever the link-line between seat and parachute 
Actuation of the manual override also disconnects the comb ned 


harness attachment to the seat structure 


Since it was shown last year, the Folland Mk. 4 GT light 
weight automatic ejection-seat for the Gnat Trainer has been 
given full runway capability, down to 90 knots, and photo 
graphs were shown at Farnborough, alongside the actual 
hardware, of this being achieved fron Mete it Dunsfold 
The Mk. 4 GT seat retains the combined seat-frame and 
80-ft./sec. telescopic ejection gun of the earlier units, but has 
1 small extractor parachute which is fired out by an explosive 
slug immediately after ejection below 300 knots, to initiate 
rapid deployment of the drogue sock, stabilizer and main 
canopy of the pilot’s parachute 

Folland Seat Ejection Trials 

Ejection trials w th the Folland seat have ecently been 

ompleted up t 645 knots on the R.A.E.’s rocket-sled at 


Pendine. and many dummy ejections have been conducted from 
thove 40.000 ft. from a Meteor to clear the man-stabilizing 
ystem. Folland are continuing development of the basic seat 
with rocket boost augmentation for zero capability 

The three-stage stabilization system fo the Mk. 4 GT seat was 
shown in detail by the G.Q. Parachute company, by whom it 
s being built for Folland. Initial stabilization is by a 30-in 
drogue. which has a central sartment containing the main 
system. A larger is exposed by the G.Q. releasable 


con 


stabilize 


swivel mechanism. allowing the third and biggest drogue to 
deplov. At 10,000 ft., the G.Q. Auto-Rip Mk. 7B stowed within 
the main parachute pack operates barometrically, releases 


the shoulder-attachment of the stabilizing which then 


system 


vithdraws the pilot's canopy 
An aircrew escape aid of a slightly different nature was shown 
sv MI Aviation Intended primar ly for the three re crew 


embers of the V-bombers. who are not provided with ejection 


its, the M.L. special static seat 1s designed to assist them to 
? feet against the effect of high g forces nd so enable 

rem to abandon the aircraft through the escape hatch 
The M.L. seat has a built-in back-type parachute, with a 
mple quick ittachment to the aircrewman’s harness This 
nits the parachute to be dispensed with throughout most 
the flight, to simplify movements in the congested rear cabin 
To actuate the t ts ccupal: pulls initially t a handle 
ts side. thus bringing forward the parachute lift webs for 


s also detached from the 


harness attachmen The parachute 
seat. and the head-rest retracted fo movement. Further 
pressure on the handle releases more compressed air into an 
inflatable n the seat pan, thereby pushing the occupant to 


casicl 


bag 


his feet. and to one side or other of the seat 
Developed conjunction with the R.A.E., the M.L. 
inflatable seat has not yet been operationally tested, but 


ites 


idjustment features of the rearward 
Iso shown by the M.L. company were 


ncorpol all the normal 


facing V-bombe seats 


the Type 12P Mk. 3 partial pressure helmet barometrically 
controlled fé suto-closing; a blast shield and sun visor for 
protective helmets; and ejector release units 


Irving Air Chute showed tail braking parachute assemblies 
for a couple high-speed aircraft. These comprised the LB2 
Mk. 2, a 16 ft.-d hem gged canopy for all marks of 
Lightning, and the LB4/1 parachute for the supersonic Bristol 
188. The LB4/1 is of Terylene, with a specially treated nylon 
pack for resisting the effects of thermodynamic heating. 


amete 


Systems of Interest 


Among the systems of interest at Farnborough, were repre- 
sentative power controls from several civil and military aircraft, 
displayed by Boult Paul Aircraft, Ltd These included an 
1ileron powered flying control unit and a variable tailplane 
unit for the Blackburn Buccaneer, both with provision for 
mechanical or electric signi The former comes from stick 
position. and the latter, from the autostabilizing unit. An 
iijleron unit from the Valiant had provision for manuat 
reversion, differing from that of the Vickers VC1O 


Eleven powered flying control units are incorporated in the 


VCI10, four for the ailerons, four for the elevators and three 
for the rudde The units are fully powered and their arrange- 
ment is such that each operates independently a portion of the 


split control surface. In 
arranged in pairs fo 


Paul. The spoilers have 


addition, there are 12 spoiler jacks, 
and also supplied by Boulton 
i dual function; they can be extended 
on each wing to act as airbrakes, or they can be operated from 
the aileron controls to ent aileron power. Actuation of 

Boulton Paul 


each section 


aug 


all the “ packaged units, including those for 
the Short Belfast and the Bristol 188, is hydraulic 

Dowty showed a range of servo actuators for power controls, 
using electrical, electrical and mechanical, and automatic 
manual reversion signals Che last-mentioned is a position- 


controlled servo unit which amplifies the input force by a fixed 
ratio via hydraulic pressure 

A typical installation is on 
unit is installed between the 


a control system where the booster 
control column and the surface 
The unit reverts to a strut without backlash in the 
case of hydraulic failure and a by-pass valve is incorporated 
which allows the piston to be stroked manually. The unit is 
leak-stabilized through an orifice which is an integral part of 
the by 


mechanical 


pass valve assembly Provision is made to break out 

a jammed servo via a ball detent trip mechanism 
A dual input servo valve, which controls twin actuators, 
incorporates hydraulic power duplication and is designed for 


use in fully powered flying control systems. Another Dowty 
unit is an electrically signalled hydraulic actuator suitable for 
differentially applying mechanical input signals to a power- 
operated flying control system 

Of particular int were the Dowty range of ram air 
turbines, for supplying stand-by electrical and hydraulic power 
in the event of failure of the 


erest 


main source. They provide an 
entirely independent power source for driving alternators, 
generators, hydraulic pumps, air compressors and so on 


The turbine is a single-stage axial-flow design comprising two 
or more turbine blades, with automatic variable-pitch control 
from a built-in speed-sensitive governor system. The example 
shown was a large unit which will be one of two for the VC1O. 
At a governed speed of 8,000 r.p.m., it will deliver an hydraulic 
pressure of 3,000 p.s.i.. or a power output of 15 kVA. at 
0.7 P.F. Weight is 234 Ib 


Among the control units shown by Fairey Engineering were 


mech 


hydraulic inisms for variety of British and foreign civil 


and military types These included Scimitar aileron and tail- 
plane servos, a flap interconnect control for the Hunting 126 
jet-flap rese aircraft, and an elevator power control, with 
manual reversion. for the Hindustan HF 24 jet fighter. 

A significant exhibit connected with the Bristol Belvedere 
helicopter comprised components for a fully duplicated power 
control syste ncorporating special safety features to meet 
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Cabin Equipment 


N these days of intense competition in air travel the comfort 
| and well-being of the passenger is placed high on the 
priority list by airlines and cabin equipment manufacturers 
alike. Below are highlighted some of the new developments 
in seating, personal oxygen equipment and galley equipment 
as seen at this vear’s Show 

From a “tour” of the seat manufacturers stands it was 
interesting to see the varying approaches to the basic problem 
of providing great comfort with weight and space at a premium 

Starting with the economy class, Microcell showed its latest 
conception for mass air travel, the Double Travellite Mk. 2 seat 
This weighs 35.7 lb., has a recline of 15-30 within seat pitches 
of 29-36 in., and bears a family likeness to the company's 
first-class and executive seats, also shown 

Rumbold, too, had a new high-density tourist seat on show, 
the first of a new range being developed by the company to 
meet modern close-pitch arrangements. The non-recline version 
weighs 38 Ib. as a double seat and another 14 Ib. when it is 
in triple form. Reclining double- and triple-seat units weigh 
40 Ib. and Ib. respectively 

This type of seat has the usual tip-up cushion. fold down 
back and indexing legs to suit varying seat-unit pitches. The 
actual unit on show was a triple seat for Ghana Airways to 
be installed in its Viscounts. Another seat for this airline 
was a luxury unit to be supplied as part of a V.LP. kit also 
for Viscount installation 

An entirely new seat shown by Lancefield Aircraft Com- 
ponents, in both its double and triple forms, has been developed 
as the result of the company’s belief that one seat can fulfil 
both tourist and semi-first-class applications, This is classed 
1s a luxury tourist seat, upholstery style being adjustable for 
tourist or first-class requirements. Its features include a press- 
button three-position back rest with adjustable forward brake 
and recline angles of 22°, 30° and 38 

Flight Equipment, the company which reseated B.E.A.’s 
Viscount fleet, is currently engaged on fitting the Corporation's 
Vanguards with seats as they prepare to enter service. It was 
only to be expected that this company featured seats for the 
latter type of aircraft prominently on its stand. Both the 
triple first-class and tourist units were shown. 

Seats were also displayed by Short Bros. and Harland. In 
the outside display site was a fuselage section of the proposed 
SC.5/31, civil version of the Belfast. On the upper deck of this, 
formed by a removable pallet, were shown four rows of the 
company’s Type 260 seat which has just been ordered for the 
R.A.F. Transport Command's Argosys 


Although one is now getting used to the idea of emergency 
liquid oxygen supply systems in aircraft it is not such a great 
while since their development first got under way and conse 
quently a lot of new work is still being undertaken To 
illustrate this one can pick out the test rig for the Argosy’s 
Lox system shown by British Oxygen as the centrepiece of its 
indoor stand. This has been built by Armstrong Whitworth 
collaboration with B.O.C. to develop the 25-litre Lox converte: 
package units which form the basis of the system, and are now 
in full production for both the Argosy and Comet 4Cs for 
Transport Command 

On the test rig itself six Argosy crew members were simulated 
by B.O.C. Beaver breathing machines. Coupled to the six crew 
regulators were four meters and gauges for testing the adequacy 
of the Lox supply for each crew member 

Also shown by British Oxygen was its latest oxygen supp 
system for light and executive aircraft From tnis portabdic 
unit, weighing only 25 lb., enough oxygen for six persons 
cruising at 15,000 ft. can be supplied for something like two 
hours 

The other two big names in this sphere of operations 
Normalair and Walter Kidde, have the Lox system for the 


Above, tableware in Per- 
spex for cabin use was 
shown by B. Attewell 
and Sons. Seen here are 
glasses in their carrying 
trays for B.E.A 


Left, test rig for the 
Argosy’s liquid oxygen 
breathing system 
displayed by British 
Oxygen 
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VCIO0 as their immediate chief concern and showed equipment 
in relation to this. On the Normalair stand was the 


35-litre 
Lox converter and details of the 


s of the complete system including the 
reserved circuit for the flight deck. Walter Kidde showed the 
type of face mask which will appear before th 


e passenger's 
eyes should a pressurization failure 


occur; also shown was the 
mask developed for the Trident’s gaseous oxygen system 
Almost invariably tl 


1 sole exhibitor of galley equipment 
and so far as oF 


ie could again so this year GE were 
showing two were an international size 
hot cupboard tainer; both are made in 
* rigidized ° ain Steel t enable 


them to withstand the 
severe handling 


to which this type of equipment is subjected 
Che interiors are also of stainless steel. Earlier models. of which 
examples for Olympic Airways, B.E.A. and the R.C.A.F. were 
also on display, have had an outer casing of aluminium 

During the Show it v innounced that B.E.A. had ordered 
a quantity of the new unit These are for use on the D.H.121 
Trident and, we understand, the Corporation 


intends to use 
them as standard in other aircraft of its fleet 
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Stainless-steel galley equipment—a beverage container and a 
hot cupboard—by G.E.C. 


Developments in Ground Equipment 


ROUND equipment for a variety of 


uSes Was well in 

evidence again this yea A large part of the outside 
display park was devoted to products in this category which 
were also to be found in quantity on a number of stands in the 
exhibition tent itself. Here are described just a few of the new 
items in this field which w 


Show 


ere seen at the Farnborough 


Iwo years ago, in our report of the Farnborough Show, we 


described new developments in the Zwicky range of aircraft 
fuellers. This year from the same company there were 
developments to be seen and although 
b 


more 
they may not have 
een as sizeable as those 1989 they were 
important 
The firs i new ho snd filter of advanced design used at 
ve delivery end of the refuelling hose to trap and remove 
foreign matter from the fuel flow At any time during opera- 
tion the filter element can be examined through four Perspex 
line points During tests at high flow rates and pressures 
up 250 p.S.! no filter element distortion has taken place 
The prototype unit of a new in-line pressure controller for 
hose-end fitting was also to be found on the Zwicky stand 
the delivery valve will control 
pressure to 62 p.s.i.—only 12 p.s.i. above the nominal 


none the less 


This, with a 4-sec, shut-off at 
surge 


nye 


setul 
New developments were also to be found on the Avery 


Hardoll stand in the form of remote readout equipment and a 
temperature compensator. The former has been designed to 
give a clear and concise indication of the number of gallons 
dispensed by a Bulkmeter by indicating “ gallons to go ” as well 
as “ gallons gone The temperature compensator is for fitting 
to the company’s range of Bulkmeters to correct the datum 
temperature ding to 60°F. Consequently, no temperature 
recording or correction calculations are required for any 
metering processes 

Aquascan, the fuel monitoring instrument which detects and 
measures ON a continuous basis undissolved water in turbine 
fuel, previously described in THE AEROPLANE AND ASTRONAUTICS, 
was at Farnborough for first time. It was to be seen 
in two places—on the stand of its makers, the Thermal Control 
Co. and fitted to a 3,500-gal. Hertford Mk. IJ fueller in Air 
BP colours, one of four fuelling vehicles exhibited by Zwicky 
in the outside display park 

Also in the distinctive markings of Air BP was the only 


y new tuelling vehicle at the Show, the Rellumit Ranger 


The outside display park with H.M.L. and Airtech exhibits in 

the left foreground. Tallest exhibit again this year was by 

Dexion whose approach lighting tower built up in slotted 
angle reached 55 ft. 
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Short BELFAST 


Another view of the outside display showing a large part of the oxygen storage and handling equipment exhibited by 
British Oxygen. On the right is the back of the civil Belfast fuselage section. 


hydrant dispenser. Based on a Karrier Gamecock I1-ft. 9-in 
wheelbase this has a laden overall height of 5 ft. 6 in. Rated 
flow is 600 Imp.gal.p.m. through two upper-deck hoses or 
400 g.p.m. through reel hoses. 

For some time aircraft handlers produced by M.L. Aviation 
have been in use with the Royal Navy as a means of moving 
aircraft on carrier flight decks. These have a 10-h.p. power 
unit which produces a maximum tractive effort in the order 
of 2,600 lb. This year at Farnborough M.L. were able to 
show the first production unit of a new model developed for 
the Navy 

Power unit size has been enlarged to 26 h.p. and the tractive 
effort increased to 6,500 Ib. with the result that a typical per- 
formance claimed for this new unit is the movement of an 
aircraft weighing 50,000 Ib. up a 3° incline at 1 m.p.h. or on 
level ground at 34 m.p.h 

One of this year’s new exhibitors was Didsbury Engineering, 
manufacturers of the Minilift aircraft and missile hoist servicing 
system. This consists simply of a winding mechanism to which 
can be added a variety of attachments providing for any com- 
bination of lifting problems. Four manually operated hoists 
with capacities of 24, 5, 10 and 25 cwt. were on show. 

With exception of a single item Morfax devoted their outside 
display to servicing and transportable engine stands for Rolls- 


Royce turbine engines Most interesting of these was a 
hydraulic elevating platform for vertical strip/build of large 
gas turbines, shown with an Avon in position, The 10-ft 


square hydraulically operated platform enables servicing teams 
to operate on and below the platform simultaneously. Inter- 
changeable shroud plates allow various engines to be serviced 

Another interesting item on show was the DA 6590 hydraulic 
dynamometer, capable of absorbing and measuring up to 
10,000 b.h.p. at speeds from 3,750 to 10,000 r.p.m., shown by 
Heenan and Froude. This has been specially designed for the 
testing of gas turbines and other prime movers developing both 
high powers and high speed. It is available in a number of 
sizes, the range extending from a machine capable of measuring 
350 b.h.p. at speeds between 17,500 and 45,000 r.p.m. to one 
rated for 25,000 at 2,400-6,500 r.p.m. 

British Oxygen devoted a large part of their outdoor display 
to liquid oxygen servicing and storage developments. One item 
on show for the first time was a Lox ground servicing half 
coupling designed to overcome the problem of freezing which 
occurs within the coupling mechanism. This has been designed 
to American and Canadian, as well as to British. specifications 


and can be used in the Lox refuelling systems in all NATO 
aircraft. 

The new device forms a self-sealing end to the charging hose 
of a Lox dispenser and can be coupled easily and quickly to the 
aircraft's charging connection. When connected, it automatic- 
ally opens its own sealing valve and that of the aircraft 
connection. Operating at pressures up to SO p.s.i.g. the new 
coupling prevents freezing within the connection by means 
of a specially developed gas-bleed. 

Also shown by British Oxygen was the company’s latest 
addition to its range of vacuum-insulated evaporators. This 
the V.1.E.30, is intended for the small and medium consumers 
and holds the liquid equivalent of 30,000 cu. ft. of oxygen 
It can also be used for liquid nitrogen or liquid argon 

The 10-ft.-high installation consists of a vacuum-insulated 
vessel, a vaporizer and a control cabinet. It automatically 
vaporizes and supplies oxygen at a predetermined pipeline 
pressure, at a flow rate of up to 5,000 cu. ft. per hr., depending 
on the vaporizer size. 

Some significant developments in ground power units have 
come from Auto Diesels and Houchin Both companies 
were showing prototype units completed just in time for the 
Show 

Auto Diesel’s contribution was a composite trailer-mounted 
threefold aircraft starting and servicing unit supplying 60-kVA., 
120/208-V., 3-phase, 400-c.p.s., 28- and 112-V. pc supplies. This 
has been developed by the company for duties at airports 
where a varying power supply, determined by the type of 
aircraft being dealt with, is constantly needed. 

The two new units shown by Houchin, the * Recti-Cy ” and 
the * Recti-Hy-Cy ” were both of a brushless design The 
smaller has been developed from the Houchin Mk. III 60-kVA 
trolley in the light of experience gained with existing types of 
pce G.P.U.s fitted with commutators and brushes. Primary 
source of generation is a 240-c.p.s. ac machine giving a supply 
of 20-30V., 6-phase, designed to run at 1,800 r.p.m. For ground 
servicing a continuous output of 700 amps., 28.5 V. +1 is 
available. For engine starting there is an intermittent output 
of 1,500 amps. 28.5 V. with a similar percentage variation 

The larger “ Recti-Hy-Cy ” with its industrial diesel engine 
coupled to brushless self-regulating alternators is designed to 
give outputs of 120/208-V., 3-phase, 400-c.p.s. 4-wire and 30 \ 
200-c.p.s. 6-phase, with the prime mover at 1,500 r.p.m. The 
400- and 200-c.p.s. supplies are fed into rectifier stacks to give 
Dc supplies. 
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SPERRY 
TWIN-GYRO PLATFORM 


CHECK THESE FEATURES- 


Proved performance 


The Sperry “*Twin-gyro” 


Readiness time 
Reliability 


Platform represents the most 


advanced developed platform 
reference for manned aircraft 


applications utilising non-floated 


Size and weight 
Cost 
Availability 


ros. 


Using two directional 


gyroscopes with “Rotorace”’ 


bearings mounted in a coupled 
gimbal system of novel design, 


this equipment provides a 


fully manoeuvrable heading and 


Maintenance and overhaul 


attitude reference with “Inertial” 


quality performance. 


Technical support 


System ‘‘growth’’ potential 


SPERRY GYROSCOPE COMPANY LIMITED 


Great West Road, Brentford, Middlesex 
Telephone: ISLeworth 1241. Telex 23800 
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. with MUREX ground power units... 


Power in the air demands power on the ground—the 
instant and completely dependable power for starting 
and servicing given by Murex ground power units. 
These diesel engine -driven equipments are designed to 
meet the needs of a wide range of piston, turbo-jet and 
turbo-prop aircraft and they are used by leading 
operators and manufacturers throughout the world. 
Standard equipments provide a peak load of 2,000 
amperes for engine starting and a current of 600 
amperes continuously at 28 volts for servicing and 


preflight checks. Other capacities and special units 


can be supplied. Please write for full details. 


Ground power units for aircraft starting and servicing 


MUREX WELDING PROCESSES LIMITED 


Waltham Cross, Herts. Tel: Waltham Cross 23636 
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Second Show Report . . 


Materials 
and 


Jrocesses 


HE emphasis in metals seen at Farn- | ; 
borough this year was down-to-earth 
rather than exotic Although there were a 


few samples of the possible materials for the 
they are not yet of 


space exploration era, 

great practical interest Accles and Pollock. 

for instance, showing a range of seamless tubing in such 
metals as zirconium, tantalum, vanadium, niobium = and 


molybdenum, find that interest in these materials—at the 
moment mainly centred in nuclear energy applications—1is 
severely damped by their high cost 

Nevertheless the engine makers, with their ever-increasing 


demands for high-temperature materials, are beginning to ven- 
ture into the practical exploration of refraction metals. On 
the Jessop-Saville stand, for example, a pure molybdenum 
turbine-blade forging was on view as supplied to Bristol Siddeley 
Engines, Ltd:, for experimental purposes. Although heavy—a 
specific gravity nearly twice that of iron—and difficult from 
the oxidation standpoint, molybdenum’s higher elevated tem- 
perature strength, in comparison with the Nimonics, may make 
it possible to push up operating temperatures by some 150° 

Special-alloy makers and steel suppliers such as Jessop- 
Saville, Firth-Brown, Samuel Fox and Co., and the English 
Steel Corporation. all agree that today the focus is on vacuum- 
The first two of these companies are already 


nelted materials 


well established in the vacuum-melting field 

Samuel Fox, although they have no such facilities themselves, 
can supply all their products 
English 


as vacuum melts through LC.I. 


Metals, Ltd And the Steel Corporation foreseeing 


Drop forged components for the Wessex in vacuum-melted steel 
on the Firth-Derihon stand 


Right, British Aluminium were exhibiting this fine example of 
two-way strecch-forming; it is a cowling panel for the Conway in 
aluminium alloy 


An interesting example of structural detail for the Bristol 188 was this puddle- 


welded titanium air intake unit. 


that within a few years all rotating parts of jet engines will 
call for vacuum-melted materials, will have a plant in operation 


by the end of this year—part of their current £26 million 
development programme 
The main virtue of casting metals in vacuum—a_ process 


developed for the production of the highly reactive metal 


Vacuum-welded components by Sciaky. 


titanium but also applied to alloy steels, stainless steels 
and the nickel-base alloys—is freedom from non-metallic 
inclusions, giving much better ductility transverse to the grain 
and lower notch sensitivity. The process also provides better 
control of chemical composition and, in some alloys, improved 
mechanical properties. It makes possible some very attractive 
precision-casting alloys which are tending to outdo the corres- 
ponding wrought alloys in mechanical properties. 

One well-established vacuum-melted precision-casting appli- 
Jessop-Saville’s nickel-base Vacumelt G 64 
Engines for the turbine blades of 


now 


cation is the use of 
alloy by Bristol Siddeley 
Proteus engines 
Consequent upon the establishment of vacuum melting, the 
metal industries report increasing interest in ultra-high-strength 
steel forgings A refrigeration-hardening 100-ton steel, 
D.S0, recently introduced by the English Steel Corporation, 
which can be readily machined in the unhardened condition, 
is believed to be IRS2, and the British Aircraft 


new 


used in the 
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for such uses as turbine and compressor blades, discs, anc 
by-pass ducting, but there is a growing interest in airframe 
applications such as bolts, jacks, and forgings of various types 
Corporation are considering its application for undercarriage Seen on the L.C.1. stand was a wing-spar forging in their new 


Second Show Report . . . . 


forgings in the VC1O airliner experimental 80-ton titanium alloy Ex013C, produced by High 
Interest in titanium and its alloys, although by no means pjyty Allovs for Blackburn Aircraft. 
approaching that in the U.S.A., is increasing steadily. LC.I. Turning to the aluminium alloys, it is interesting to note that 


Metals report a sales growth of approximately 20%, per annum. — poth of the big suppliers to the aircraft industry, Alcan Indus- 
Engine makers are still the main customers for titanium alloys, tries (incorporating Noral), and James Booth (Duralumin), 
have recently installed new hot-rolling mills, claimed respec- 
tively to be the largest in Europe (Alcan) and the largest in 
the United Kingdom (Booth)! 

In fact. Booth, with a 148-in, four-high hot mill, win by 
4 in. in width. Sheet and plate of this width is not, in fact, of 
interest to the aircraft industry, but is a reflection of the 
increasing use of light alloys in the shipbuilding and construc- 
tional industries. The new facilities will, however, make high- 
quality close-tolerance sheet and plate for the aircraft industry 
a more economical proposition. 

Both these companies are supplying stretch-levelled high- 
strength aluminium-alloy plate in thicknesses up to 4 in. or 
more, for integral machining techniques, and they find that the 
demand for plate for airframe uses is increasing. Most aircraft 
currently under construction—the Buccaneer, the Trident, the 
VC10, the B.A.C. One-Eleven and the TSR2-—incorporate 
integrally machined main skins. 

The British Aircraft Corporation in particular favour exten- 
sive machining from the solid—in the VC10 airliner some $5 
of the airframe is hacked out from slab material, including the 
main cabin side panels embracing window and door cut-outs 
The longer and integrally stiffened wing skin, cut from a billet 
35 ft. long by 40 in. wide by 24 in. thick, is milled down to a 
basic finished skin thickness of 0.165 in. Contouring to profile 
is carried out after milling, the thicker lands being formed on 
hydraulic presses and the thinner panel areas by shot-peen- 
forming 

Details of some of the construction methods of Britain’s 
all-steel supersonic research aircraft, the T.188. were shown by 
British Aircraft Corporation. Over 90°, of the stainless steel 
used in its construction was made by Firth Vickers Stainless 
Steel. A technique known as “ puddle welding.” or Argonarc 
fusion spot welding, has been developed for use with stainless 
steels which do not take kindly to ordinary resistance spot 
welding 

In the puddle-welding process, welding is carried out in an 
argon atmosphere under a shield, with only a light pressure 
required on the surface being welded. One of the mai: 
advantages is that welds can be accomplished on assemblies 
accessible from only one side 

Another interesting and unfamiliar use of welded construction 
could be seen, in photographic reproduction, on the Handley 
Page stand. Their well-known welded corrugated sandwich 
light-alloy construction technique is being used for large search 
radar aerials—-the one depicted measuring some 60 ft. by 20 ft 
This, it is claimed, compares very favourably—-in terms of 
cost, and of accuracy both static and under the action of 
high winds—with reinforced plastics aerials; and there are no 
problems of delamination 

New metal-forming techniques include developments in cold 
Bearing rings as forged, shown by Firth-Derihon ; they are forging. Precision Forgings (formerly the Blade Division of 

for Rolls-Royce engines Carringtons) showed examples of their new close-limit cold- 
forging process applied to steel components. At present their 
main customers are the motor industry, but the process is 
arousing interest for the making of dies for gas turbine blade 

High Duty Alloys also showed pieces made by their new 
cold-impact forging process to limits of accuracy within 
+0.0901 in. Shell-type components can be made with walls 
as thin as 0.01 in.; and internal and external splines with 
sharp-edged radii can be satisfactorily produced. At present 
applications of this process are mainly centred in the instrument 
and electrical installation fields. 

Possibly one of the most interesting developments in the 
use of materials, discovered in conversation with Rolls-Royce 
but not overtly displayed on their stand, is that vroL engines 
are going over to plastics for many stressed parts, on the 
score of weight saving and low cost—the latter a very important 
element in the sales appeal of these engines. The use of 
reinforced plastics for rotor blades is in fact the key to the 
16:1 thrust/weight ratio that Rolls-Royce claim to have 
achieved. Thus the whole weight of the rotating assembly is 
reduced, which in turn reduces the load on the bearings and 
their housings, so that the compressor casing too can be made 
in reinforced plastics, thereby adding more lightness to the 
engine assembly MLN. 


A machined forging in 1.C.1.’s titanium alloy Ex013C. 
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A few of the 300 stands 
that were set out in the 
main exhibition marquee 
to display the specialist 
wares of the ancillary 
industry. 
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by Dr. A. E. Slater 


A! the Bristol Gliding Club’s two-day 
competition on Sept. 2-3, for which 
21 gliders were entered with 30 pilots, 
neither day was a contest day. But the 
reason was anticyclonic stability, unlike 
the reason for an absence of contest days 
at the four-day Easter meeting in Norfolk, 
which was cyclonic rain So everyone 
could sit around in the smart bit of 
landscape gardening in front of the club- 
house, and roast their barbecue steaks 
there under Saturday night's sky 
Saturday's task was a race to Edgehill 
and back, but only John Williamson went 


far enough to. score, landing near 
Cheltenham Tony Gaze and Ray 
Brigden also got away But instability 
was building up at higher levels, and 


although no task was set on Sunday, in 
the evening Peter Philpot and John Firth 


were towed under a_ thundery-looking 
cloud with its base 1,800 ft. above hill- 
top, and climbed 4,800 and 7,000 ft 


respectively 
The previous Sunday would have been 
suitable, for the club 


much more 
chairman. Dennis Corrick, flew on that 
day to Yarmouth He was first towed 


upwind so as to start 300 km. from the 
East Coast, and went so fast at first that 
his £.17.A. at Yarmouth was 34 hours after 
take-off. But. in trying to maintain 
schedule, he dropped low at Silverstone 
ind took a long time to recover height, 


so his total time for the 190 miles was 
S54 hours 

The Bristol Club owns a Tiger Moth, 
ind Tony Gaze, who comes over from 
his home at Ross by Auster, lends it to 
the club on busy days. The club sail- 


plane fleet is a T-21, T-31, Prefect, 
Olympia and Skylark 2, and a Swallow 
should have arrived by now, to help to 
replace the club's discarded Tutors. 
Privately owned machines are Peter 
Scott’s Olympia 419, Tony Gaze’s Ka-6, 
Doug Jones's home-built Skylark 3f, Col. 
Tapp’s Kite and an Eagle and two 
Skylark 2s owned by syndicates. 

Weekly courses for non-members are 
run throughout the summer by Peter 
Collier, C.F.1., taking eight pupils at a 
time As with many other clubs, more 
people apply for the courses than can be 
iccommodated One difficulty in satis- 
fying this country-wide demand is to find 
qualified instructors winch-drivers 
who are in a position to take temporary 
jobs during the summer 

At the Bristol! Club I met Robert J 
Parsons who founded the Worthing 
Gliding Club in 1931 in conjunction with 
Norman T. Whiteman, whom he has lost 


touch with for a quarter of a century 
They practically “were” the club, and 
built a primary B.A.C.2) of Lowe- 
Wylde design themselves 


HOSE who have been in gliding a long 

time may think they know every trick 
which the public are capable of on a 
gliding field. But they are mistaken. for 
the Midland Gliding Club has suffered 
anew one. The T-42, with instructor and 
pupil, was being bungied off from the 
Long Mynd. The wing-tip holder had let 
go, but the other wing refused to come 
up The instructor looked round and 
saw two women hanging on to it. Even- 
tually one of them let go, but the other 
hung on till she was a foot off the ground 
By this time the glider had begun to roll 
and turn, but the instructor was just able 
to level up in time 

It turned out that the 


women were 


members of the public who were only 
trying to be helpful; they thought the 
glider was being blown away by the wind 
as soon as the wind began to rise, and 
imagined themselves lucky to be near 
enough to seize hold of it and (as they 
thought) prevent disaster 


* * 
MINENT scientists have been 
notoriously unable to conceive how 


soar.ag flight is done, especially during 


the 19th century, when Lord Rayleigh 
was almost the only exception. Charles 
Darwin's observations of birds around 


South America have often been quoted, 
but John Randall, writing to the American 
journal Soaring, has found an attempted 
explanation which is new to me. 

In Darwin's “ Vovage of the Beagle.” 
p. 196 of the 1890 edition, he describes 
seeing the condors move the head and 
neck frequently, “ apparently with force.” 
It did not seem to occur to Darwin that 
the condors did this in order to look at 
something. Birds must have less efficient 
otolith organs than mammals, for they 
have to keep their heads still in order to 
see an object clearly: this is probably 
why their head movements are short and 
quick. But Darwin's explanation is: 

‘In the case of any bird soaring, its 
motion must be sufficiently rapid. so that 
the action of the inclined surface of its body 
to the atmosphere may counterbalance its 
gravity. The force to keep up the momentum 
of a body moving in a horizontal plane in 
the air (in which there is so little friction) 
cannot be great, and this force is all that 
is wanted. The movement of the neck and 
body of the condor, we must suppose, is 
sufficient for this.” 

* 


WORLD record of 9 hr. 4 min. for a 

radio-controlled model glider was 
set up in New Zealand last October, and 
after wondering since then whether it was 
done in thermals, waves or slope lift. I 
have at last been able to contact the 
owner, Mr. I. B. Barber. He himself had 
to wait even longer— three years—for the 
arrival of the right sort of weather to 


coincide with the presence of official 
timers and witnesses 
The place was 35 miles north of 


Wellington in North Island, on a steep 
450-ft. slope facing west. miles inland 
from the sea, with flat land in between 
As Mr. Barber hoped to put up 12 hours 
it had to be done in the summer half of 
the vear. when the most consistent west 
winds blow in October and November; 
so in a few weeks’ time he will be trying 
to beat his own record again, now that 
it has been recognized by the F.A.I 

Human duration records for gliding are 
often disparaged as “mere” tests of 
endurance, whereas in fact most of them 
have included awkward moments which 
demanded a high degree of skill. The 
same applied to this model record, which 
was done in slope lift, with the air far 
too stable to produce thermals, since its 
temperature was the same (60° F.) from 
1.200 to 1,800 ft. all day The model 
needed a 10 m.p.h. wind to keep up, but 
the actual wind varied between 8 and 23 
m.p.h., and its direction changed too. 

The flight. Mr. Barber says, started at 
06.30 in light rain. The sky was com- 
pletely overcast all day with main cloud 
base at 1,000 ft. and odd wisps of cloud 
at 600 ft. The model flew mostly at 100 
to 600 ft. above the hill crest, but it once 
got below the top due to inattention of 
the owner while filming it 
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When the model entered small clouds, 
it was liable to drift back in them, due 
to a tendency to turn right; so it some 
times had to be dived to get back over the 
slope. But at 15.30, when it again did so, 
it had not enough height to pull out of 
the dive, so that was the end. 

The model had a span of 7 ft. 1 in. 
weight 49 oz., and wing loading 8.4 oz 
per 100 sq. in. Made of balsa and tissue, 
it had a “ mid” wing, and a tailplane on 
top of the rudder fin. Rudder and elevator 
controls were worked by two rubber 
powered servo motors operated through 
a two-valve receiver. This control equip- 
ment weighed 1.2 Ib. and could have kept 
going for 35 hours. Flying speed could be 
varied between 22 and over 40 m.p.h 

Another use for radio-controlled gliders 
has been found in California, where a 
firm called Accurate Electronics is produc- 
ing them at 20 dollars apiece for 
“bombing” forest fires with fire- 
quenching chemicals. Dropped from a 
converted B-26 bomber at 5,000 ft., one 
of them landed exactly on the planned 
spot after “two lazy circles.” But forest 
fires create strong thermals and have even 
been known to trigger the growth of 
cumulo-nimbus clouds, so a glider per 
forming “ lazy circles over a forest fire 
might well go up instead of down. But 
at least, if it got set on fire by lightning. 
it would put itself out 


* * 


ESIDES being holder of the World's 

model glider duration record, Mr 
I. B. Barber flies with the Wairarapa 
Gliding Club in New Zealand, and is part 
owner of a Spatz 55. As a result of 
moving mearer to Wellington, from 
Masterton to Paraparaumu, the club has 


nearly doubled its membership. It owns 
a Rhonlerche, Rhénadler (Ka-7), 
Slingsby Swallow, and the Wethe 


formerly owned by Philip Wills in which 
he soared to 30.400 ft. over the Southern 
Alps. This Weihe is “ worshipped by al 
members who have flown it.” There is 
also a private Skylark 3f. Ted Ashwell, 
formerly of the Surrey Gliding Club, is 
chief instructor 

Paraparaumu enjoys good soaring in 
slope lift, thermals and waves, and has 
only had two non-flying week-ends in 10 
months. The range of hills faces the 
prevailing westerly winds and stretches 
almost unbroken for 80 miles. 


* * * 


OLDER of gliding certificate No. 14 
and one of the earliest members of 

the London Gliding Club in 1930, L. ¢ 
Williams is now helping to start a gliding 
section of the Royal Aero Club of New 
South Wales. They plan to start with a 
high-performance two-seater, “as all 

members will be licensed private pilots 
but Williams favours singie-seaters as 
well. These, one may guess, would be 
needed in any case if the licensed private 
pilots are allowed to fly the two-seate: 
without previous instruction The 
“experienced aeroplane pilot” who 
thinks flying a glider is child’s play has 
been the bane of some gliding sections of 


aero clubs in the past-—and of other 
gliding clubs too. 
Hitherto, most of the best soaring in 


New South Wales has been done by a 
private group, with almost one sailplane 
per member 

L. C. Williams left Fairey’s in 1957 and 
is running a helicopter company operat 
ing in Australia and the Antarctic. He 
gliding certificate on 


obtained his “C” 
Feb. 


15, 1931 
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AD 160 VHF COMMUNICATION 
AD 260 VHF. NAVIGATION 
AD 360 AUTOMATIC DIRECTION FINDING 


sixty 

SPECIFIED BY 

B.O.A.C. FOR VICKERS VC. 10 


B.E.A. FOR D.H. TRIDENT 
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Vickers Vanguard 


ve) Vandervel! Bushes are 


fitted to flap mechanisms. 


English Electric 
Supersonic Aircraft 


mt) Vandervell Bushes are 
installed in actuating mech- 
anisms for power assisted 


controls operating ailerons 


VANDERVELL 


BUSHES 


and tail plane. 


Armstrong Whitworth 
Argosy Type 
AW 650 Freight-Liner 


(below) Vandervell Bushesare 


fitted to pivot points on 


contro! mechanisms. 
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used 
in the 
aircraft industry 


VANDERVELL 


REGD TRADE MARK 


The largest producers of 
bearings and bushes in Europe 


VANDERVELL PRODUCTS LTD - WESTERN AVENUE - ACTON - LONDON - W.3 
VANDERVELL PRODUCTS (CANADA) LTD - TORONTO - CANADA 


Smee’s V152 
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ircraft Refuelling Equipment 


The RANGER all purpose pressure fuelling unit 
Designed in conjunction with Air B.P. for 

the following duties: 

1. UNDERWING FUELLING FROM HYDRANT SYSTEMS 
Performance : 


Side mounted hoses : 


Rated condition 400 Imp. galls.j/min.—200 galls. each 
line. Suitable for fuelling Comets, Caravelles, etc. 


Upper deck hoses : 


Rated condition 600 Imp. galls./min. max.—300 galls. each 
line. Suitable for fuelling Douglas D.C.8, Boeing 707, etc. 


2. UNDERWING FUELLING FROM BRIDGER TANKERS OR 
OTHER SOURCES 
Performance via built-in centrifugal pump : 


As above, and complete with power defuelling at 
75 Imp. galls..min. through any hose. 


Licensees and agents throughout the world 


FRANCE AUSTRALIA 
Rellumit—France, National Valve & Engineering 
123, Avenue du General de Gaulle, Co. Pry. Led., 
La Garenne-Colombes 27, Manton Road, Huntingdale, 
Victoria. 
MOROCCO 
GERMANY 


Reliumit—Morocco, 
78, Rue Amiral Courber, 
Casablanca 


SPAIN 
Rellumitc—Madrid, 
Alcala 192, 
Madrid 


SWEDEN 


Belos 
Alviksvagen 30, 
Stockholm-Bromma 


RELLUMIT (LONDON) LTD., Chandos House, Palmer St., London, S.W.1 Tel.: Abbey 3304 (5 lines) 


Rellumit—Frankfurt, 
90, Mainzer Landstrasse 
Frankfurt-Main. 


BELGIUM 
S$CAP.L.. 

72, Chaussee de Haren, 
Vilvorde. 


ALGERIA 
Rellumit—Algeria, 
19, Rue Michelet, 

Algiers. 
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RELLUMIT 


TUNISIA 
Rellumit—Tunisia, 
13, Rue de Colmar, 
Tunis 
FRENCH EQUATORIAL AFRICA 
Claude Roland, 
B.P. 1330 
Dakar 
BRAZIL 
Nordon Industrie Metallurgica Leda., 
Caixa Portal 198, 
Sao Paulo 
ITALY 
Rellumit—Rome, 
46/48, Via San Marino, 
Rome. 
PORTUGAL 
Tecomaque, 
Rua da Soudade Farmaceutica 
40-1°F, Lisbon. 


MANUFACTURERS OF :— 


Microfilters 
Coarse Filters 
Air Eliminators 


Water Separators 


Lubricating Oil Dispensers 


Couplings, Etc. 


ARGENTINE REPUBLIC 


Metalroca S.A., 
Buenos Aires. 


DENMARK 
A/S Botved, 
4, Trondhjems Plads, 
Copenhagen. 


INDIA 


A.C.M.E. (Private) Led., 
29, Fort Street, 
Bombay, 1. 


SOUTH AFRICA 


Holtung, Van Maasdyk (Pry.) Led. 
11-15, Loveday Street Ext., 
Johannesburg. 
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Correspondence 


Pioneering in Space 
HE similarity between the orbit of the Russian 
probe and von Pirquet’s 1928 orbit for the ) 
ted by K.W.G. in your Aug. 10 Issue, p is indeed 
remarkable. I should like to join with K.W.G. and doubtless 
many others in congratulating von Pirquet on his foresight in 
ilways nice to know that one was right, even 
acknowledgment are long delayed—in this 


1961 Venus 


mission as 


this matter. It is 
if the proof ind 

ten, acknowledgment of the truth of a scientific pre- 
diction is all that pioneers of von Pirquet’s calibre get as reward 
devotion to subjects that are in 
this inst pity that the 
ind through 
too late for 


for long years of unselfish 
time In 
icknowledged the 
like to hint that it 
to do so officially 
inclined to think that the 
was arrived at independ 


oincidences of 


advance of then ince it a 
Russians have not 
this letter I should 
the Soviet Union 

For my t, | am 
Russian Ven probe 
used simply becat { rigt ( 
bound to happen 

I must nark, 
Russi in ist 


document 


similarit 


however, that my) ‘f in the i 
onautical is been rudely shaken their 
With Gagarin to the Stars.’ Accepting the 
well-informed such as Gatland, 
e the palming off " is the vehicle 
Indeed I submi it ri ly. t 1 ilsification of an 
‘vent the t mag not only to 
in race 
ins themselves 
he near future, 
idents from the 


il eve 


one 
West w soon be to see launchings 


Re iconsfield H 


Ross 


Unrecognized Russian Designers 

| READ with great interest the short article on page 30 of the 

Ilv. 13, 1961, issue of THe AEROPLANE AND ASTRONAUTICS 
by F.J.F. in regard to the recognition of several Soviet 
You remarked on the absence of the name of S. A 
Lavochkin and indicate that he is believed to be working on 
rockets Actually, Lavochkin died on Jne. 9, 1960, which 
explains the absence of his name from the issue of Krasnaya 
Zvezda that you cite 

1 am more surprised that the names of V. P. Glushko and 
L. S. Dushkin, both liquid engine designers, were not 
mentioned, but of rse it seems to be a fixed policy to keep 
the names of their designers in the rocket field quite hidden 

Detroit, Michigan DonaLp J. RITCHIE, 

Supervisory Mathematician 

The Bendix Corporation, Research Laboratories Division 

[F.J.F. wrote later to us to correct the impression given, in 
the article of Jly. 13, that Lavochkin might still be alive. * But,” 
he writes, “I believe had Lavochkin been working on 
rockets) up to the time of his death, 
the list.”—Ep.] 


Give the VOR a chance! 


A! TER reading OPtional Reading—S (THe ArROPLANE AND 
ASTRONAUTICS, Aug. 3, 1961, p. 127) the old Shakespearean 
expression “ Methinks thou dost protest too much” 
mind as 2 practising iirline ¢ iptain, I would like to say that 
instance, when operating 
AR 4, from approximately 150 miles west of the Irish 
landfall at Kilkee, over Shannon vor, Strumble vor 
idiosyncrasies), Bristol vor up to the time it is 
in and carefully identify Woodley/Watford 
ire two of the more reliable 
FUMED NDB facilities 


recent 


designers 


rocket 


cou 


that 
opposed to 


name would have been tn 


comes to 
circuit” 1s dormant, for 


Coast 
even with its 
necessa to crank 
The latter two stations incidentally 
NDBS involved in that hotbed of 
My “wo circuit” really triggers off when approaching 
Here we have the old-fashioned NDBs, 

with vors installed on test” for 

beside them. Prestwick-London via UAR 2 

change the “worry circuit” to a “ panic 

The generous sprinkling of NDBs at New 

Oldham, Lichfield, Daventry and again 


id old-fashioned qualities guaran- 


Galloway OSS 
Watford all Zz 2OXK 
teed to lead the unwa 

If you Ministry just put 


vors on the commission lst and move 


Prestwick and Daventry 
London vor from its 
London A rport ind commission it 
wage! 85 of the pilots 
over Us 2 would heave such 
heard above the abated 


esent seiess position or 


Watford NDB 

operating into the London area 
A sigh of el el 


will 


noise 


that 


Smee’s VI52 
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f 


spite of all your stated plus and minus 
iccuracies of vor, air and ground based; and the further state- 
ment that “the system stinks 

So let’s have some well placed vors which, in conjunction 
with such facilities as Killard and Hack Green plus the World’s 
finest radar at London Airport (1 mean the people) would 
illeviate the flight deck sc 


LAP. This, in 


oar ol 


§ imble that takes place attempting to 
identify and hold track on old-fashioned NpBs in 550 m.p.h. jets. 
Montreal, Quebec, Canada G. K. EDwarpb. 


B.E.A.’s “ Last” Pionairs 
EFERRING to your news paragraphs, in the Jly. 27 and 
Aug. 17 on the Pionair, I would like to point out 
that B.E.A. still operate Pioneer/Leopards, which differ only 
slightly from the true Pionair, being originally freighters, but 
now equipped as passenger aircraft 
Recently I flew from Aberdeen to Orkney in one of these, 
and on this route at least they will remain in service until 
replaced by a newer aircraft 


R.A.F. Yatesbury, Wilts 
[B E.A. still has 


issues 


R. H. CAMPBELL. 
seven Pioneer/Leopards—convertible pas- 
senger-freighters—which are used on the Scottish routes and 
on some freight services They will become redundant next 
year when the all-freight Argosies go into service and the H.P. 
Heralds are operating over the Scottish routes. B.E.A. also 
owns four Pionairs which are on lease to Cambrian 


Airways.—Eb.] 


“I'm not 
borough weather 
with my sun-tan 


Displaytime 
iny chances 
I've 


with 
mixed 


your Farn- 
anti-freeze 


taking 
this yea 
lotion 
*x 
people of the S.B.A.C. and Arr 
Ministry have pretty glum just before 
Farnborough. They sent out early and copious infor- 
mation about the 40-strong V-bomber fly-past, then 
a rehearsal which took the bombers over London 
had that city’s citizens ringing up by the hundred to 
inquire anxiously if war had broken out 
opinion among the 
lower echelons is that what we've 
passengers has been made up by the 
passengers within the management.” 

‘I hear that Parfitt fell into one of our adding 
machines and found that he didn’t amount to much.” 


Pakistan 
bably 


The publicity 


must been 


organization’s 
lost in paying 
number of 


“The general 


Air Force officers looking 
a bit smug, it because they'd read that 
Rolls-Royce technical circular announcing that the 
P.A F. were counting on getting a “ 1,200-yr, engine 
life * out of the Darts in Viscount. 


If you saw any 


was pre 


| 
"Lie reckoned that writ this 
missile wed Clean vp..." 


tly, and was 
this kind are 
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Rocket Launcher Adoption 


Following the lead of the R.A.t the 
R.N.Z.A.F. has ordered Microcell glass-fibre 
rocket launchers for its Canberra B(ID)I2s 


Like the Canberra B.15 and B.16 these are 
o be fitted with underwing pylon-mounted 
packs each containing 37 x 2-in. ar-to- 
ground rockets Microcell has four types 
of launcher currently in production for the 
R.A.F.s Lightnings, Hunters and Canberras 
and the Sea Vixens and Scimitars of the 
Navy 


Generating Vibration 

From the research and engineering division 
of Fairey Air Surveys has come news of a 
very low frequency vibration generator, This 
has a 2.000-lb. thrust with a working range 
of 0 to $0 ¢.p.s., and a 4-in, Maximum stroke 
at the lowest frequencies Both frequency 
and amplitude are remotely controlled from 
a power console and may be varied while the 
equipment is running 


The vibrator unit uses a hydraulic jack 
actuated by an electrically signalled valve and 
is connected to the control-unit power-pack 
by two high-pressure hydraulic lines and one 
electric control cable The equipment ts 
supplied complete, and no further amplifiers, 


oscillators oF output transformers are 
necessary 

Ihe vibrator itself weighs 1,100 Ib.. and the 
control unit power pack 600 Ib The power 
requirement ws 4) KW. at 440V. 3-phase 
neutral SO cvcles AC supply 

Basically, the equipment’s ability to main 
tain a dynamic thrust of 2,000 Ib. over the 
full trequency ng O-SO c.p.s. means 
that uo is capable of vibrating an item of this 
weight fixed to the table top and that tt can 
ilso exert this load to an existing structure 
(such as a high-set tailplane) through appro- 
priate linkage rods Another of the equip- 
ments feature is tha capable of 
xerting a static thrust of up to 10,000 Ib 


Aviation Calendar 


Sept. 14 
London, Scien Mi ctu Astronomy 
including the Star Dome at the Science Museum 
Exhibition Road, S.W at he 
Sept. 16 
R.A.F. at Home. Bat f Britain Day; 16 
RAT Stations pen t the put 
London. Scicnce Mu m lectur The Story 
of ht at th Ss ’ Muscum Exhibition 
Road, SW at 1s hrs 
Sept. 17 
London. Battle f Britain Serv of Thanks- 
giving. at Westminst Abbey 
Sept. 22 
Oxford. Insttut f Transport Weekend Con 
intil Sept. 25 
Sept. 23 
Munich. Fiving Group Second Oktober 
fest Ra inti! Sept 4 
Sept. 26 
London nd Electron 
neinecring 4 cat mbin Th 
Tra Naviga Sat te System ' Dr R 


Testing electrical resist- 
ances of a Microcell glass 
fibre rocket launcher under 
simulated tropical condi- 
tions. Discussions between 
the company and NATO 
representatives concern- 
ing the adoption of the 
launcher, begun at the 
Paris Show, were resumed 
during last week at Farn- 
borough. 


when a non-vibratory load has to be exerted 
on a structure. This can be used in fatigue 
testing to impose a pre-load on the structure 
using the positioning facility of the jack: 
vibrations may then be superimposed on this 
pre-loading about the deflected position 
Iypical applications of this new vibration 
gens are the determination of very low 
frequency resonances on aircraft structures 
such as wings and tailplanes, and on 
vehicle suspension and ch 


ator 


motor 


systems 


New Components from Redhill 


Tiltman Langley, the Redhill com- 
pany which for many years has been con 
cerned with the design and n ulacture ol 
ircraft components as well as pure research 
ind cst to consolidate us activ 
ties by the introduction of production line 
From this will come. initially range of 
urcraft components ssociated with tem 
perature ind con | 

Among the items which comprise this range 


Short 260 series passenger 

seats installed in an A. W. 

Argosy C. Mk. 1 of R.A.F. 
Transport Command. 


Kershner and D R. Newton at the RGS 
Kensington Gore, S.W.7, at 10.00 hrs 
Sept. 28 

London. Science Muscum tur Astronomy 
including the Star Dome at the Science Museum 
Exhibition Road, S.W.7, at 18.15 hrs 

Company Notices 
NEW COMPANIES 

Air-Bush Operators, Lid. (70! 644 Private < 
Ree. Aug. 24 Cap. £1,000 in £1 shrs I con- 
struct et on hire ind dea n acroplanes, flying 
mach. nes Sec Stanley H_ Lucas Ree 6-9 
Surrey Street. W.C.2 

Farmair Services, Lid. (70! 460).—-Private 

g. Aug. 23 Cap. £100 in £1 shrs I arry on 
the business of acropian engineer tural 
mplement repa t n hir planes 
aircraft for crop spr “w. Dir rs. Brian € ns 

Hudson Street, Deddington, Oxon. John Riscley 
Prichard, Fringt iM Nr. B st Oxor Sec 
¢ n 

Flying Transport, Priv 
R A 22 in tii nz nrs I n 
the business of air transport ntractors Ss 
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thermal switche 


sealed 
charged with ineri gas for operation in high 


are hermetically 


imbient temperatures ; non-return valves 
light alloy o incorporating 

balanced flap arrangement in order to damy 
movement; butterfly-type control valves fo 


stainless steel 


air or gas flow over a wide temperatur 
range; and pneumatic actuators of both th 
two-position and modulating type Also to 
be produced are a temperature-control sys 
tem: heated waste-water outlets: and 
Tiliman Langley slip-lock—a quick-r 


positive-lock coupling 


Computor for Bristol 

\ third British 
ordered PACH 

from Electronic Associates. Bristol Aircrat 


Lid ire to mstall a 231R I ae 


primarily with missile development problems 


constructor |! 


analogue computer system 


Argosy Comfort 


Passenger seats for the 56 Argosy (¢ 
on order for R-A.t Transport Command 
are to be built by Short Brothers and Ha 
land, under an Air Ministry contrac It 
is for 1,325 of the Short 260 series, to b 
supplied in double and triple sets Facl 
set is hinged so that it can be moved 
Stand against the fuselage wall, leaving the 
floor area available for freight or stretche 
cases 

The type 260 seat is a developmen 
that installed in R.A.F. Britannias and 
the product of close collaboration betwee 
Shorts and the Institute of Aviation Med 
cine It is regarded, says the company 


is one of the safest available anvwhere in 
the World. The seat back is normally pos 
tioned at to the vertical nut 
adjusied through a further 32 in vh 
Stages to sult personal requirements 
Some 7,500 seats from the Short General 
Engineering division at Newtownards re 
now in military and commercial use 
Staniey H. Lucas Reg. off 6 Surrey Stu 
New Patents 
APPLICATIONS ACCEPTED 
ACK Industries, Inc. Turbo 
sor tachometer simulator for grounded 
aircraft trainers Dec. 24. 1959 
874.332 Licentia Patent-Verwaltungs G.m.b.H. 


Stabilizing fin for aircratt and ship 
29 (an, 29, 1959 (Addition 
to 825,134.) 
574.974. Soe. Nationale d'Etude et de Construction 


1989 


de Moteurs Aviation. Cont dev 
flor aircraft Nov. 28, 195 (D 3 
1956 
United Aircraft Corporation. Airf 
temperature control means Feb. 6, 1948 
April 23, 1957.) 
874.966.--5. Martin. Aircraft escape appara 
Jan. 4. 1960 (an. 2, 1959 
S74.964 Rolls-Royce, Ltd. By-pass and du 
fa gas turbine engines Jan 4, 106 
(Jan. 1959 
Printed specifications f the at ‘ t 
t n Oct. 11 1961, and th PPOsition | 
exper n Jan. 11. 1962 
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Design for safety 


DO 28 


~ 


Dornier DO 27 and 
DO 28 STOL aircraft 
proven the world over 


DOHNIER 


Friedrichshafen — Miinchen 


Restricted for space ? 


area ropeller blade repaired 
Use Dalic Process Plating — 
Portable, Selective 


he Dali Pro ¢ 


lium plated 
s of printed 
iinimum of 


METACHEMICAL PROCESSES LTD. 


Crawley 
2a Harrow Road - 


Bournbrook - 
Laboratoires Dalic 


Sussex 


Tel.: 
Birmingham 29 - 


Crawley 25241 
Tel.: Selly Oak 2556 
XIV 


Sifeo Metachemical Inc., 935 East 63rd Street. Cleveland 3, OHIO 


France: 


, 29-23 Rue Dareau. PARIS 
U.S.A.: 
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is a method of electroplating selec- - \ 
tive areas. Metals in solution are deposited directly on " } ee } eg 
j 
conductive materials without using immersion tech 
niques. All metals are deposited rapidly with controlled 2 Nad 
accuracy producing metallurgicailly yund deposits of 
fine grain, low stress and excellent adhesion. il 
5 \ S metais deposited Nave a ardaness vaiue greater / 
; than conventionally plated deposits. / / ete 
for tn of rma Gold, Rhodium, and P 
rr direct to edve terminatior | 
priof ma reuit boards with the o 
masking and time x 
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NEW (ML DEVELOPMENTS 


UL Static seat 
SEE 

N A T oe: An entirely new static seat which enables 
crew members of an aircraft to quit the seat 
when fully equipped and subjected to g 
forces. An inflatable seat cushion raises 
| both the occupant and the combined pack by 
t] air inflation from a 1200 p.s.i. bottle incor- 
et me porated in the seat. A new parachute pack 
combines G.Q. chute, 


emergency ,oxygen in one envelope 


5.B.A.C. EXHIBITION 
Farnborough 


survival pack and 


M.L 
MINIATURE 
REFRIGERATORS 


Power jettison Equipment 
Airborne Releases 

Aircraft Loading and 
Missile Handling Equipment 


FOR ALL ELECTRONIC EQUIPMENT 
- RADAR, MISSILES, SIMULATORS 
- ALSO SMALL MECHANISMS 


Air Condition ng and 
Pressure Test Vehicles 


Electrical Test Units 


Aircrew Helmets and A.E.A 


HEAT DISPERSAL CAPACITY 2 kW. FIT ANDARD 
DIMENSIONS 8 in. x 6 in. x 24 in POST OFFICE RACK ea 
ML AVIATION COMPANY 
11D & ARB. APPROVEL 
WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. Tel: Littlewick Green 248 Grams: *« EMELAIR"’ White Waitham. 


DESIGN AND 


BY HENRI HEGENER 
Fokker types reviewed 
youth and early experi- MANUFACTURE OF.... 


Here, in one 224-page 
ments; his rapid rise 


ORDER YOUR COPY NOW 
Over 100,000 words, | 
400 photographs, 48 
"la scale 3-view tone 
paintings, over 200 
volume, is told the ‘ 
whole story of Fokker's 
to fame during the 
1914-1918 war when he 


designed and produced 


SYSTEMS 

° STEADY BEARINGS 

@ S.B.AC. STANDARD PAR 

@ COWLING FASTEN a 
FUEL SYSTEM 

° ACICK RELEASE COUPLINGS 


EQUIPMENT 
BASIX GROUND 
° TELESCOPIC LADDERS 


Holland after that war 
and establishment of aircraft industry, and the story 
his firm in the country 


of his birth; the world- 


of the Fokker firm to date. | 
wide use of his aircraft Size is 85” x 114”, 224 pages 
in the inauguration and cloth bound, weight is 2; Ib., 
development of interna- price 45/-. Writeto Dept. AP/FO 
tional air lines; his for illustrated leaflet describing 
entry into the American fully contents of this book. 


HARLEYFORD PUBLICATIONS LTD. 


LETCHWORTH, HERTFORDSHIRE, ENGLAND AERO CONTROLS LIMITED 


Industrial Estate, Weedon Road, Northampton Telephone: 33131/5 


~ 
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| 
FOKKER—THE MAN ; : 
AND THE AIRCRAFT 
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BETTER!! 


HIGHLY SKILLED PRECISION SPECIALISTS... 


YoU as a highly-skilled craftsman want a future with High Rates 
of Pay based upon merit... 


W ANT congenial secure progressive conditions that first-class 


Engineers prefer... 


A PREMIER STAFF POSITION 


(3-SHIFT SYSTEM UNDER THE BEST ALL-WAY CONDITIONS IN THE WORLD) 


TOOLMAKERS 
UNIVERSAL MILLERS 
HORIZONTAL BORERS 
UNIVERSAL GRINDERS 
CENTRE LATHE TURNERS 


x * MORE PREMIER STAFF POSITIONS!!2 x x 
FOR PROJECTS OF CONSIDERABLE INTEREST .. . 


* SENIOR DESIGNERS 


required for Design & Detailing of :— 

(a) Aircraft Control Systems : Mechanical, Hydraulic, Pneumatic. 
(b) Mechanical & Electro-Mechanical Units, Servo-Mechanisms. 
(c) Mechanical Test Apparatus and or Special Purpose Machines. 
(d) Jig & Tool Design and Multi-Stage Press Tools & Moulds. 


Must have sound practical and theoretical knowledge of particular subject. The post is permanent, con- 
genial and rewarding. Bonus, Pension and Life Insurance Scheme. 


* DESIGN CHECKERS 


Senior men of superior ability fully conversant with dimensional and functional analysis of Mechanical 
and Electro-Mechanical Designs. The post is permanent, congenial and rewarding. Bonus, Pension and 
Life Insurance Scheme. 


Write or apply Personally PREMIER PRECISION LTD. Phone : 
PERSONNEL DEPT. Design, Research & Development Engineers Bracknell 2222 
NOW (12 lines) 


WESTERN ROAD, BRACKNELL 


* PROGRESS WITH PREMIER ~« 


| 
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CLASSIFIED ADVERTISEMENTS 
PRESS DAY Classified Advertisements following insertion are allowed to trade adver- Numbers should be carefully and legibly copied 
must normally be received at Head Office tisers if satisfactory references are vided and replies sent to Box A000, care of The 
by FIRST POST THURSDAY for the follow- REMITTANCES—Cheques and posta! orders Aeroplane and Astronautics Bowling Gree 
ing Thursday's issue Last-minute addi- should be crossed and made payable to TEMPLE Lane, London, E.C.1 
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pane STROX M rphy V.ELE West: Stocts Limited, 
Mar ADT092 ADE BC453 M.D.F. | Clifton, Bristol | 
VHF. ILS} V.OR. Mkr built in 1955 by | Scotiand: Airwork Services Limited, 
G. Miles Perth Aerodrome, Perth. Scotland arrangement, which would t 
‘ ef af f ding spare engine, | about three to four nt . 
XIX Now rea an t most useful | gence x 
cial wings 420 Pp. engines 
Ww heauty, new ¢ A. and complete! PANSHANGER AERODROME - HERTFORD POR S: 
Os ef TELEPHONE: ESSENDON 315 CARS FOR SALE 
af ea he pa whit Ib | FOUR aeroplane take part-ex 
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AND J. PARK. LTD. Don 
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Situations Vacant—contd 
ADCOM 
THE (Regd. Frade Mark) wed at G i ua 

ELECTRONIC experience. Pleas Walter. Technica Keegan Aviation 
SOLDERING AIK MINISTRY have vacancies for Civilian Rad Exclusive European Distributors 

Kingdom, tor the | for the Fabulous Riley 65 


TOOL FOR 
THE TRANSISTOR 
AGE 


ILLUSTRATED | ” ning - WHAT IS THE RILEY 65? 

| hind wh, | A QUESTION MANY 
jar Gunes Cul | HAVE BEEN ASKING. 


MANUFACTURED 
IN ALL 
VOLT RANGES 


DESIGNED FOR 


CONTINUAL USE PROTECTIVE | *” : Write: Ci 


ASSEMBLY (Cat: No. 68) : 
1 
\ I Ne Hi 
ing An ft 
RAFI N ) 
h & Foreig 
Reg. Designs et Gy Cc" NGINEER ¢ r ain fi % The Riley 65 is a new aircraft, built on a well 
i Tt \ t to give eve eater performance per horsepower 


ADCOLA PRODUCTS LTD. mh the aircraft industry. und is Gnished with the same procedure wed on 


ady manufacturing na supers ft giving cruising increase of 
GAUDEN ROAD, CLAPHAM HIGH STREET well known 0 m.p.1 
LONDON, SW4 is «new appointment and offers 
re t j % [The engines (choice of 3) are re-imstalled on 
Telephones : MACaulay 3101 & 4272 n be necessary and. there will be |” improved anti-vibration mountings, and thrust 
: . > ed below the wings, giving a speed 
*% (ihe airtrame ructure is re-engineered, and com 
R R r ! f s pletely fed Double thick windows and 
There is a JODEL for vou tinted panorar ind-screen fitted 


Rither the AMBASSADEUR 3 seater sperity. bonus New super custom interior fitted, with modified 
or the MUSKETEER 4-5 seater instrument panel. A wide choice 


of colours avail 


U.K. Agent ( bridge, or 

ROLLASON AIRCRAFT & ENGINES LTD. 

REDHILL AIRPORT SURREY 1 Club. Airport, Birmingham. 604-x | Full IFR radio package incorporated in manufac 
Felephone: NUTFIELD RIDGE 2212 ture consisting of Collins 360 channel VHF trans 


hannel transmitter, 190 channel 


SITUATIONS WANTED bh VOR and ILS by Coltine, Motorola 


CPI i rn I2EF, ADE and Bendix markers 
seas Bransg 
the result an aircraft with a most competitive 


PERFECT FENDERS price and a really outstanding performance e.g. 
‘ IRCRAF 
65 m.p.h. cruise on one engine 
‘Jj SPRING WASHERS Ts R NVITED BY YER 1.400 
TOR PECIFICATION 2 SP.47 CHA ; Outstanding short held performance 
CROSS MFG. CO. (1938) LTD mbing at 1,300 ft. on one engine 


COMBE DOWN, BATH. Tel.: Combe Down 2355 8 D H DH D 


Price ©24.500 U.K. Duty Paid. 


Gt Flying ts believing — 


DOUGLAS G47 see the Riley 65 Now 


5 The Federal Government of Nigeria ; at Panshanger. 
DAKOTA PUITION 
FOR SALE rings: renew KEEGAN AVIATION LTD 


wor nhan | PANSHANGER AERODROME 
ASTRAEUS LIMITED fiying £5,125 bd HERTFORDSHIRE 


2 gt | 
Phone VIC 1403 Cable Arreffay Aircore. 


Cobs Court, Carter Lane. Ludgate Hill, E.C.4. Phone 


City 6043 


i aly 
~ 
At 
matics juivalent attainment r  professiona 
jon Salar 
WITH ONE SPARI 
PROPELLER 
4 
— 
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Tuition — contd | HE AEROPLANE PICTORIAL REVIEW 
SCHOOL OF AIR NAVIGATION offers | MINISTRY OF AVIATION ROPLANE AND ASTR 
orrespondence courses or mbination of both for | R T K A C avistion con 2 pho 
ali aspects of professional pilot and navigator qual | ay 12 sections nd , descriptive i... 
o is ! by pos rom lishers 
Courses Scheme + Oving Square, Knightsbridac. | | Pres Lin . Green Lar Lond E« 
London, $.W.3. Ken 8221 722-792 | | nited G Lane 
| Othe volur ivailab ir series: 
5 E*! 1ER SCHOOL OF FLYING offers cast | Posts for men or women at least 23 and under 35 AP KOPLAN ctorial Review. N is. 6d. (pos 
+ | on 1/7/61. Candidates must have had recent free s. 7d THe Pictor Review 
ible < r mn oust tres 74 
| aircrew experience, preferably as pilot or navi- |} No. 4 s 
epee las. | gator in civil air transport or H.M. Forces; but 
Traft VHF ar 4-hr exceptionally, extensive experience in A.T.C.O 
Ks Ser adio-equipped aircraft, gras duties may be accepted. They should normally HE POWER AND SPEED SERIES FOR 
j from air £5 15 | 
| Pt | | also have G.C.E. with five passes, or an equivalent | | BO Nircrat Air Pow ¢ 
Exeter Airs | | academic qualification. Starting salary (London) | a 
VIGATION LTD pr fe full-time | 872 1251. M mum £1.599. A as Hee n for boys Ae 
» tuitior fr @ combination of these methods | rom é to £1, aximum 5 ppornt- f |) and le The author surveys mode 
M.C.A_ Pilot-Navigator ences. Classroom | ment initially unestablished, but prospects of } flying and includes chapters « n t 
' be pr ied for A R.B. Genera certain | establishment and promotion | scientific aids and missiles Other es 
spec ypes and performance schedule examinations are Motorcars I NoOtives . S 
4. Links Phone, Rodney 8671 For details apply | Apply | Shipbuilding Illustrated 
a vinne Lid, Central Chambers, Ealing Broad- | | from booksellers s Sd by post from 
116, 10 | MINISTRY OF AVIATION | Temple Press Limited, Bowling 
h a n that hay 23 years’ experier and JOHN ADAM STREET, LONDON, W.C.2 | 
has trained more ti 14.00" re are 4 few | - 
g niegr d flying and | EROPLANES AND AE RO-ENGINES 
grou f LR sta n 3 bal ym) w ed ‘ 
Octobe t se Ss available - —— | < ree-pa 
! ‘ forms t | arie i 
ippl non fron Sol Lid Tt Acrodrome | engin ie ul 
WHITTEMORE’S m the 
SOUTHEND-ON-SEA MUNICIPAL FLYING | | tin 
SCHOOL offers comprehe The country’s finest aeronautical, 
transport. B from Mract). No entrance | radio, sales servicing and installation | | JXUERPLANETARY FLIGHT 
Southend-on-Se Phor Southend 40201 604-798 centre ete 
WANTED The best costs no more at 
ANTE | WHITTEMORE’S 
Bendix Artiticial Horizons » for use ir | s. 6d. ne m hookse 
sliders R suires Dimock Biggin Hill 2211 Kent | 
Beechcroft Rd., Gospor | Bow G Lane, Lond 


CLUB NOTICES, ETC. 


“iLRREY ANT? KENT FLYING CLUB. Biggin H | 
NY M d urs lig ‘ | | en jues ns elhe 
eta hs, Chipmunk NEW BALL & ROLLER BEARINGS ubout the science 
es Over 5,000,000 in stock 6d. net from booksellers. oF os. by post 
BOOKS AND PUBLICATIONS in more than 5,000 types |} Lane. London, E« 
RINCIPLES OF HELICOPTER NGINEERING BRITAIN’S LARGEST STOCKS : 
P*, Jacot I ensive review of WRITE FOR STOCK LISTS AIRCRAFT DESIGN, by J. N 


know field hustr 895-921, FULHAM RD., LONDON, S.W.6] | ot moe 


Sky. CHARLES SIMS 


PREFACE BY AIR CHIEF MARSHAL SIR JAMES ROBB 


», Maidenhead 


= 2 For more than 30 years Charles Sims 
Bi: ya chief photographer of The Aeroplane and Astronautics, 
: 3 : one of Britain’s best-known aerial photographers, 
2 has watched the growth of British aviation from a 


ringside seat more often in the air than on the ground. 


In this book, illustrated by over 200 of his 


finest photographs, he recalls with pen and camera the 


boc 5 5 highlights and the humours, the airmen 
2 and the aircraft, of aviation’s most eventful years. 

4 VU & It ne of the many electro-mechanical devices from the range of 224 pages 25s. net By post 26s. 6d. 
components supplied to the aircraft and nuclear industries. We also From Booksellers or by post from 

manufacture = 


Admiralty Pattern Key and safety switches 


Coaxial and mu e plugs and sockets A 
Indicator lamps (non-sealed MES pattern) 4 
QO The Reglo-SBAC wiring system 
Single and do 


gle anc ible pole switches. q 
For customers’ special requirements we prepare BOWLING GREEN LANE + LONDON « EC! q 
Cable forms and nectors i 
Wiring irnesses 
High performance relays 


= camera in > 
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; 
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HAWKER CONTROL 


SIDDELEY ENGINEERING 
AVIATION 


Manufacturers of precision controls invite 
applications for the following Senior vacancies in 
their Engineering Department 


We invite applications from experienced and 
f 


DESIGN ENGINEERS 


qualified structures engineers for the post o 
to initiate original Design concepts and supervise 
preparation of Design Studies and specifications 


| 

| 

| 

| 

| Chief 

| 
| | after liaison with customers 
Stressman DEVELOPMENT ENGINEERS 

| | 

! 

| | 

| 

| 

i | 

| 

| 

| 

| 

| 

| | 

| 


to carry out Research and Development work on 
at our various projects and supervise preparation of Test 


Schedules and Reports, including the design of 
special Rigs and Structures 


LONDON DESIGN OFFICE 


This is a senior position and applicants must 


The work ve 2 wide range of Aircraft, Nuclear and 
I ects ncluding Electro-Hydraulic Servo- 
Mecha Re e Handling Devices as well as Pneumatic 


have previous aircraft experience plus the and Hydra Systems for Power Transmissions and 


ability to manage a team The arrying Mor Staff status, offer good 
prospects of a perma ta progressive career. Initial 
salaries w be dependent u ialifications and experience 
Travelling and other expenses w be paid to those invited to 
interview As an ‘ be g n with removal expenses. 


Please write to 

The Designer-in-Charge, 

BLACKBURN AIRCRAFT LIMITED, 

63 Old Brompton Road, South Kensington 


Th nt la hed n the first instance giving 


H. M. HOBSON LIMITED 


FORDHOUSES - WOLVERHAMPTON - STAFFS. 
offering a// 
these courses 
* commercial and 
SCFRVICES 
* instrument rating 


TRAINING aircraft ENGINE/ AIRFRAME PADIO ELECTRICAL/ INSTRUMENT 


BRITAIN'S ONLY 
AVIATION SCHOOL 


engineering 
x full residential to lecture to engineers and apprentices on engines, airframe or aircraft electrical 
recites and radio equipment, preparing training aids and notes and setting and marking 
MINISTRY OF AVIATION APPROVED examination papers. A recognised apprenticeship or equivalent technical training 
Airwork Services Ltd., and at least § years’ practical maintenance/overhaul experience essential. AME’s 
35 Piccadilly, London, W.1 or ARME’s Licences, HNC (Electrical or Mechanical Engineering) or C & G 


Final Certificate (Telecommunications) desirable. Salary range: Engine/Airframe 
or Electrical/Instrument £1050—£1450; Radio £996—£1292 or £925—£1131 


depending on qualifications and experience 


Write. in confidence, to Personnel Officer Engineering (Administration Offices) BEA Engineering Base, 
London (Heathrow) Airport, Hounslow, Middlesex. 


EXECUTIVE AIR TRANSPORT LIMITED 


Applications are invited from 


TECHNICAL MANAGERS 
WIRE THREAD INSERTS || wen nt ay. se op of 


engineering base in the Midlands to be responsible for the complete 
organization and the engagement of suitable staff for maintenance on 
D.C.3., Heron and Dove Aircraft. A senior position will be offered to 
the successful applicant Applications in writing should be addressed to: 


Magne nA n Stainless St 1 Bronze 
The Secretary, 

EXECUTIVE AIR TRANSPORT LIMITED 

42-46 Hagiey Road, Birmingham 16 


Phone COMBE DOWN 2355/8 - “CIRCLE 
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60 


R.L.A. 
GUARANTEED 


LAMINATED ALUMINIUM 


Spec D.T.D. 900/4526 


Phones Iver 1102-3-4 


D.G.1. Ministry of Aviation Approved. A.R.B. etc 


FINEST FORM OF ACCURATE 
ADJUSTMENT WITH -002” OR 
003” LAMINATIONS 
SHEETS OR COMPONENTS 
FITTED TO ALL IMPORTANT 
AIRCRAFT INCLUDING — COMET, 
VISCOUNT, VANGUARD,  V.C.10, 
TRIDENT, BRITANNIA ETC \ 

WRITE FOR SAMPLES will 
ALUMINIUM — BRASS — STEEL 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
Makers of Aircraft Components for over 20 years 


IVER, BUCKINGHAMSHIRE. 


SO SIMPLE TO PEEL 


Grams Reflection-lver 
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Aero Controls, Led 
Airline Av 
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Astraeus 
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Rubbaglex Sheeting 
is processed on 100°, 


Impervious to 
Aromatic Hydro 


pure glass cloth, has Carbons. Highly 
very ngh tensile recommended for 
strength, is rot proof Gaskets, Washers 
and combines flex- Jointings, Dia- 
ibility and resiliency phragms, Sleevings, 


also Floating Root 
Tank Seals, etc. 


with non-stretching 
properties. 


Page 
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Ekco transistorised airborne 
Weather Radar systems 
are designed for all types of 
modern aircraft 


STANDARD Thi 


plied or scheduled for many of the world’s latest 


anda 1Inaica 
LIGHTWEIGHT By using a new, lighter scanner, we 
with non re-usable end 

with Drallim patent 
atic and instrume 


have reduced the weight to 46 lb. which makes the 


tu 


pment suitable for installation in smaller 


exXecullve i ipriva il! 


DUPLICATE The Ek Duplicate System has a total 


S00 pitet and 
Been 
association with the 

-crafe Establishapent. They 

plied lengths to suit... 


oft reguirements— 


and MHBOF with 


for all four types of 
are evallable on 


CON LIMITED. 


MAMPTON 
SEM «Tel: MOLESEY 27) 


To simplify servicing, the basic 


electronic units are common to all systems. 


ahead in electronics for aviation 


EKCO ELECTRONICS LTD «SOUTHEND-ON-SEA «ESSEX » TELEPHONE SOUTHEND 49491 


= 
j 
SS | ay = 
standard Type E190 radar, as sup- 
= 
airliners, consists ofascanner, transmitter receiver 
service for the ale 
q 
: 
| 
| 
weight of only 103 lb.—less than half that of other 
single systems. It provides full ‘fail-safe’ conditions, 
either transmitter receive: init yperati? with 
either indicator unit | 
WPS-376 tea 


THE AEROPLAN:! 


ASTRONAY 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS 


such as the 
VISCOUNT, 
VANGUARD, V.C.10, 
AVRO 748, 

A. W. ARGOSY, 
H.P. HERALD, 
CARAVELLE, 
COMET IV, 

de H. TRIDENT, etc. 


a 


such as the 

GNAT, 

GNAT TRAINER, 

SEA VIXEN, 

JAVELIN, 

BEVERLEY, 

SAUNDERS ROE SCOUT, 

AOP.9, FOLLAND GNAT TRAINER 


COMET Il, etc. 


EXECUTIVE 


such as the 
BEAGLE, B206, 
AIREDALE, 
HALCYON, 

S.G.P. FLAMINGO. 


: — 4 
Le 
% 
de HAVILLAND TRIDENT 
= 
; 
de HAVILLAND SEA VIXEN 
2 
SAGLE. 
LOCKHEED PRECISION PRODUCTS LTD SPEKE LIVERPOOL 24 a 


- 
: 
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